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CONVERSION FACTORS

The following factors can be used to convert inch-pound units in this report to
metric (International System) units.

Multiply inch-pound unit By To obtain metric unit

acre 0.4047 hectare

acre-foot (acre-ft) 1,233 cubic meter

acre-foot per acre (acre-ft/acre) 0.3048 cubic meter per square meter

acre-foot per year (acre-ft/yr) 1,233 cubic meter per year

cubic foot per day (f£3/4) 0.02832 cubic meter per day

cubic foot per second (££3/s) 0.028317 cubic meter per second

- foot (ft) 0.3048 meter

foot per day (ft/d) 0.3048 meter per day

foot per mile (ft/mi) 0.1894 meter per kilometer

foot squared per day (ft2/d) 0.09290 meter squared per day

gallon per day (gal/d) 0.003785 cubic meter per day

gallon per minute (gal/min) 0.06309 liter per second

gallon per minute per foot 0.2070 liter per second per meter
[(gal/min)/ft]

gallon per minute per foot per 0.6791 liter per second per meter
foot [(gal/min)/ft/ft] per meter

inch (in.) 25.4 millimeter

mile (mi) 1.609 kilometer

square foot (ft2) 0.09290 square meter

square mile (mi?) 2.590 square kilometer

Temperature can be converted to degrees Celsius (°C) and degrees Fahrenheit (°F) by
the equations:

°c
°F

5/9 (°F - 32)
9/5 (°C) + 32

Sea level: 1In this report "sea level" refers to the National Geodetic Vertical
Datum of 1929 (NGVD of 1929)--A geodetic datum derived from a general adjustment
of the first-order level nets of both the United States and Canada, formerly
called "Sea Llevel Datum of 1929."

VI



GEOHYDROLOGY OF THE FLATHEAD INDIAN RESERVATION, NORTHWESTERN MONTANA

By Steven E. Slagle

ABSTRACT

The ground-water system in parts of the Flathead Indian Reservation has
a large potential as a source of irrigation water for many areas that cannot
be served economically by surface canal systems. The geohydrology of the
area was studied to provide information that could be used by the Confedera-
ted Salish and Kootenai Tribes to formulate ground-water development plans.

The reservation encompasses an area of about 1,950 square miles charac-
terized by mountains and structurally controlled valleys in northwestern Mon-
tana. Mean annual precipitation ranges from about 11 to 16 inches in the
valleys to almost 100 inches in the Mission Mountains. The entire reservation
is drained by the Flathead River and its tributaries. Parts of the reserva-
tion are irrigated by a complex system of canals that substantially alters
the natural drainage system.

Bedrock in the area, which underlies the valleys and forms the surround-
ing mountains, consists of slightly metamorphosed carbonate and fine-grained
clastic rocks of the Precambrian Belt Supergroup. Igneous rocks are present
at the surface in two small areas of the reservation. Valley-fill deposits
consist of alluvium of Holocene age; glacial and glaciolacustrine boulders,
cobbles, gravel, sand, silt, and clay of Pleistocene age; and siltstone,
fine-grained sandstone, and coal of probable Tertiary age. Thickness of
valley—fill deposits may be as much as 3,500 feet.

Most wells in the reservation are completed in valley-fill aquifers.
For these wells and aquifers, discharge ranges from 0.5 to 1,600 gallons per
minute, specific capacity ranges from 0.03 to 305 gallons per minute per
foot, and transmissivity ranges from 3.2 to 45,600 feet squared per day.

The principal direction of ground-water flow in most of the area follows
the trend of the respective valleys. In the Mission Valley, the largest en-—
closed valley on the reservation, the ground-water flow is to the west and
southwest across the valley from the Mission Range.

The water level in valley-fill aquifers fluctuates seasonally in re-
sponse to recharge from streams and irrigation canals and discharge from
wells., Where irrigation canals are present, the water level generally rises
during the summer and declines during the winter. Water level in other areas
generally rises during the winter and spring and declines the rest of the
year.

Recharge to valley-fill aquifers occurs by direct infiltration of snow-
melt and rainfall, leakage from streams and irrigation canals, subsurface
inflow, and irrigation return flow. Discharge from the valley-fill aquifers
occurs through evaporation, transpiration by plants, withdrawals from wells,
leakage to rivers and streams, and subsurface outflow. This discharge is
about 250,000 acre-feet per year from the Mission Valley, 19,000 acre-feet



per year from the Little Bitterroot River valley-Big Draw area, 1,800 acre-
feet per year from Camas Prairie basin, and 39,000 acre-feet per year from
the Jocko and lower Flathead River valleys.

Water in the bedrock is available from zones of secondary permeability
where the rocks are fractured. Discharge from wells completed in Belt Super-
group aquifers ranges from 2.5 to 40 gallons per minute; specific capacity
ranges from 0.08 to 3.2 gallons per minute per foot.

Water from wells and springs within the reservation commonly is a cal-
cium bicarbonate or sodium bicarbonate type and contains dissolved-solids
concentrations of 42 to 1,100 milligrams per liter. All dissolved constit-
uents in most samples were within Federal drinking-water standards.

INTRODUCTION

The ground-water system in parts of the Flathead Indian Reservation has a
large potential as a source of irrigation water for many areas that cannot be
served economically by surface canal systems because of topography and large seep-
age losses. However, as ground-water use increases, the water level may decline or
the water quality may be degraded. Such changes could affect rural domestic and
municipal wells, which are the primary source of domestic water supply. Thus,
planned development is necessary to protect existing uses and still maximize use of
the ground-water system as a source of supply for increased irrigated agriculture,
public supply, or industry. Indepth knowledge of the resource is a primary require-
ment for the formulation of successful ground-water development plans. As a re-
sult, the U.S. Geological Survey, in cooperation with the Confederated Salish and
Kootenai Tribes and the U.S. Bureau of Indian Affairs, conducted a study of the
geohydrology of the reservation.

Purpose and Scope

The purpose of this report is to describe the geohydrology within the Flathead
Indian Reservation. Specific objectives are to describe the generalized geology,
distribution and hydrologic properties of aquifers, ground-water movement, recharge
and discharge relations, and ground-water quality.

To accomplish the objectives of the study, geohydrologic data were collected
from selected existing wells. Twenty-three test holes and observation wells were
drilled where data were lacking. Aquifer tests were conducted on the test wells,
and a network of observation wells was established to measure short-term and long-
term fluctuations of ground-water levels. Water samples were collected and ana-
lyzed for chemical quality. Seismic-refraction surveys were conducted to determine
subsurface geology at selected locations. Most onsite investigations were conduct-
ed in 1983 and 1984,

Location and General Features of the Area

The Flathead Indian Reservation 1s located in northwestern Montana approximate-
ly midway between the cities of Kalispell and Missoula and includes an area of about

1,950 mi“ in parts of Flathead, Lake, Missoula, and Sanders Counties (fig. 1).















others (1971). Soward (1965) described the geology of several damsites along the
Flathead River. The geology of Flathead County was described by Johns (1970).

Reports by Nobles (1952), Alden (1953), Smith (1965), LaPoint (1971), Curry
and others (1977), Smith (1977), and Wold (1982) placed special emphasis on the
glacial geology of the area. Hydrology is emphasized in reports by Meinzer (1917),
Donovan and others (1980), Donovan and Sonderegger (1981), Boettcher (1982), and
Donovan (1985).

System for Specifying Geographic Locations

In this report, locations are numbered according to geographic position within
the rectangular grid system used in Montana by the U.S. Bureau of Land Management
(fig. 5). The location (local) number consists of as many as 14 characters. The
first three characters specify the township and its position north (N) of the Mon-
tana Base Line. The next three characters specify the range and its position west
(W) of the Montana Principal Meridian. The next two characters are the section
number. The next one to four characters designate the quarter section (160-acre
tract), quarter-quarter section (40-acre tract), quarter—quarter—quarter section
(10-acre tract), and quarter—-quarter—quarter—quarter section (2.5-acre tract),
respectively, in which the well, test hole, or spring is located. The subdivisions
of the section are designated A, B, C, and D in a counterclockwise direction,
beginning in the northeast quadrant. The 1last two characters form a sequence
number indicating the order of inventory. For example, as shown in figure 5, well
20N21W25BBCCO1 is the first well inventoried in the SW1/4SW1/4NW1/4NW1/4 sec. 25,
T. 20 N., R. 21 W.

METHODS OF INVESTIGATION

Well Inventory

As an initial step in establishing the hydrologic framework of the area, ex-
isting wells were inventoried to acquire data in areas not included in recent in-
vestigations. The data collected (table 11 in the Supplemental Information sec-
tion) include well location, type of site, altitude, use of water, well depth, type
of finish, interval open to the aquifer, water level, discharge, water temperature,
specific conductance, pH, and geologic unit. Lithologic logs of the wells were
obtained where available.

Water—-Level Monitoring

A network of 71 wells was established for documentation of short-term and
long-term water—level changes. Some of the wells are included in a statewide
observation-well network, with water-level records as early as 1943. Other wells
were monitored during previous studies (Boettcher, 1982; Donovan, 1985), and addi-
tional wells were selected specifically for this study. Water—level records for
most previous monitoring wells began in the late 1960's or early 1970's. Most
wells were monitored quarterly; six wells were equipped with recorders for contin-
uous water—level monitoring. Records of water levels for monitoring wells are
given in table 12 in the Supplemental Information section.



Figure 5.--System of specifying location of wells, test holes, and springs.



Seismic—-Refraction Surveys

Seismic-refraction surveys were conducted to describe subsurface geology,
particularly contacts of bedrock and alluviual or glacial materials. Most seismic
profiles were located across major basin areas of ground-water inflow and outflow
to determine ground-water levels and the geometry and cross—sectional area of satu-
rated unconsolidated materials.

A 12-channel signal-enhancement seismograph was used to record onsite data.
Geophone spacing usually was 100 ft. Two—-component explosives, commonly placed at
a depth of about 9 ft, were used as an energy source. Onsite data were analyzed
by computer using a program developed by Scott and others (1972).

Test Drilling

Twenty—three test holes were drilled for definition of subsurface geology,
calibration of seismic-refraction profiles, monitoring of water levels, and test-
ing of the hydraulic characteristics of aquifers. Nineteen of the test holes were
completed as wells (table 11). Depths of test holes ranged from 96 to 840 ft.
Completed well depths ranged from 50 to 665 ft. All holes were drilled by an
air-rotary rig. Logs of test holes are given in table 13 in the Supplemental In-
formation section.

Aquifer Testing

Sixteen aquifer tests were conducted to determine the hydraulic characteris-
tics of the aquifers. Wells were pumped at an average discharge ranging from 6.7
to 276 gal/min. Data were analyzed using the modified nonequilibrium method
(Jacob, 1950; Jacob and Lohman, 1952) and the recovery method (Theis, 1935; Jacob,
1963).

Water—Quality Sampling

Water samples for chemical analysis were collected from selected wells during
the well inventory to document ground-water quality in the area. In addition, 22
wells sampled by Boettcher (1982) were re-sampled to document any water-quality
changes since that study.

Water samples were analyzed for dissolved major ions—-—-calcium, magnesium,
sodium, potassium, bicarbonate, carbonate, sulfate, chloride, fluoride, silica,
nitrate, and phosphorus. Most samples also were analyzed for dissolved trace
constituents——aluminum, boron, bromide, cadmium, chromium, copper, iron, lead,
lithium, manganese, molybdenum, nickel, silver, strontium, titanium, vanadium,
zinc, and zirconium. Results of analyses are given in tables 14 and 15 in the
Supplemental Information section.

GEOLOGY

Precambrian rocks of the Belt Supergroup underlie nearly the entire Flathead
Indian Reservation (pl. 1). Belt rocks are exposed in the surrounding mountains as



well as the mountains and larger hills within the study area. Tertiary(?) volcanic
igneous rocks are present in the northwestern part of the area. The valleys are
partly underlain with poorly consolidated sandstone, siltstone, and coal of proba-
ble Tertiary age and with gravel, sand, silt, and clay deposited in association
with Pleistocene glaciation (table 1).

Precambrian Rocks

Bedrock in the area consists principally of rocks of the Belt Supergroup, a
fairly homogeneous unit composed primarily of carbonate and fine-grained clastic
rocks that have been subjected to low-grade regional metamorphism. Grain size
commonly is medium silt or finer (Harrison and Campbell, 1963). Typical rock types
.include argillite, siltite, quartzite, and limestone, and are generally light- to
medium-gray, commonly having green and purple tints. Rock structures are blocky
to flaggy.

Belt rocks were deposited during late Precambrian time in an extensive elon-
gate basin that extended from the present Gulf of Mexico in southern California
and Arizona to the Arctic Ocean in northeastern Alaska and the Yukon and Northwest
Territories of Canada. Ross (1963) estimated the original total thickness of Belt
rocks to be about 40,000 ft. The limited areal extent of individual formations and
the presence of ripple marks, mud cracks, and raindrop impressions indicate deposi-
tion in shallow water or perhaps even in an assemblage of lakes, swamps, and ex-—
posed mud flats (Ross, 1963).

The Belt rocks have undergone several tectonic episodes, including folding
and faulting, as well as low-grade regional metamorphism since deposition. The
principal structural events occurred during late Precambrian, in early Tertiary
during the development of the Montana overthrust belt, in late Tertiary during the
development of the Rocky Mountain trench, and from very 1late Tertiary to late
Quaternary during block faulting. The result is a sequence of rocks that is com—
monly but not greatly deformed and is extensively faulted and fractured.

Precambrian and Tertiary(?) Igneous Rocks

Igneous rocks occur at the surface in two areas within the reservation. In
the southwest part of the area between the town of Hot Springs and the reservation
boundary south of Perma, intrusive rocks crop out in a linear pattern (pl. 1).
Ross (1963) describes these rocks as dark, fine~to medium—grained dikes and sills.
The age of the rocks is uncertain, possibly Precambrian, Cretaceous, or Tertiary.
Harrison and others (1981) assign these rocks to the Precambrian; that age is used
in this report.

Extrusive rocks are present north and west of Niarada near the northwest cor-
ner of the reservation. These rocks consist primarily of white to light-gray ande-
sitic tuff but, in places, have been altered to clay. The volcanic rocks represent
the southern end of an assemblage of flows, tuffs, and intrusives of the Hog Heaven
mining district, which encompasses about 25 miZ north of the study area. Because
of their stratigraphic position with surrounding Tertiary and Quaternary sediments,
the volcanic rocks are regarded to be either late Tertiary or early Pleistocene in
age but generally is regarded to be late Tertiary (Silverman, 1972); Tertiary(?)
age is used in this report (table 1).
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Table l.--Generalized description of geologic units

Era- |Sys-
them [tem [Series Geologic unit General description
Holo- Alluvium Moderately sorted to well-sorted silt, sand, and
cene gravel containing cobbles locally.
P Tan silt and clay, commonly varved. Contains local
o Lake Missoula silt lenses of sand, gravel, and cobbles and scattered
S cobbles and boulders.
&
=
5 Morainal and outwash deposits. Morainal deposits,
© |Pleis- both ground and terminal, are composed of an un-
tocene Glacial deposits sorted mixture of materials from clay size to boul-
ders. Outwash deposits consist primarily of well-

S sorted deposits of fine sand to coarse gravel and

@) cobbles, commonly lenticular.

S

&

) Plio- White to light-gray andesitic tuff. Weathers to dark
. |cene(?) Volcanic gray. Altered to various shades of brown along so-
o~ igneous lution zones. Llocally altered to white clay, com-
~ rocks monly containing pebbles of Ravalli Group.

Z
: Mio- Tan siltstone, brown to reddish-brown soft fine-
5 cene(?) grained sandstone, and conglomerate. Sandstone
3 or Sedimentary rocks contains plant material and beds of very low rank
Oligo- coal,
cene(?)
Diabase, metagabbro, diorite, and related rocks.
Primarily dark-gray, fine- to medium-grained dikes
1 Intrusive and sills; dominantly mafic but contain alkalic
PRECAMBRIAN igneous feldspar and micropegmatite in some areas. The
rocks age of these rocks has not been definitely estab-

lished and may range from Precambrian to Cretaceous
or Tertiary. Assigned to the Precambrian by
Harrison and others (1981).

Missoula Principally red, green, purple, and gray fine- to
Group coarse-grained clastic rocks, locally metamor-
phosed with subordinate amounts of carbonates.

Primarily carbonate rocks with some argillite. Con-

tains light- to dark-gray finely laminated argil-
Helena lite, commonly calcareous or sandy; greenish-gray
Dolomi te and brown fine-grained quartzite and sandstone;
light-gray dolomitic limestone that weathers brown;
and light-gray to buff thinly laminated sericitic
and slightly calcareous shale.

Reddi sh-purple, grayish-purple, and grayish-blue-

green micaceous and fegspathic quartzite and
Grinnell quartzitic argillite, locally coarse grained;
Formation ripple marks, mud cracks, and intraformational
conglomerate common.

BELT SUPERGROUP

Gray to black thick-bedded siliceous argillite with
Appekunny varying amounts of carbonate rock, quartzite, and
Formation slate; ripple marks, mud cracks, and intraforma-
tional conglomerate common; weathers in large joint
blocks.

RAVALLI GROUP

Dark- to medium-gray laminated argillite and sili-

Prichard ceous argillite, locally sandy, interbedded with

Formation gray fine-grained quartzite and brown sandstone;

locally metamorphosed to quartz-sericite phyllite
and micaceous schist and gneiss.

PRE-RAVALLI
ROCKS

1 : .
Descriptions of Precambrian rocks modified from Ross (1963).
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Tertiary(?) and Quaternary Rocks and Deposits

The larger valleys and basins are partly underlain with semi-consolidated t
well-cemented siltstone and fine—-grained sandstone which contain plant matter
low-rank coal, and local conglomerate. The siltstones commonly are light tan an:
range from soft to very harde The sandstones generally are dark brown to dar:
reddish brown and are poorly consolidated. Coal beds as much as 10 ft thick wer:
located in a test hole in the southern Little Bitterroot River valley. These coal
probably would be considered as sub-lignite, at best. Fresh cuttings appear to b«
black but, when dry, appear dark brown; plant structures are evident. Thes:
valley-fill deposits likely are of Tertiary age and are considered by Alden (1953
to be Oligocene and Miocene lakebed deposits.

Surficial deposits in the valleys consist of unconsolidated deposits of boul:
ders, cobbles, gravel, sand, silt, and clay, primarily of glacial or glaciolacus-
trine origin. Deposits include ground, terminal, and lateral moraines; glacia.
outwash; and lakebed deposits of Pleistocene age as well as more recent alluviu
along most streams.

Glacial moraines consist of an unsorted mixture of materials ranging in siz:
from clay to boulders. Moraines locally contain stringers of sand or sand anc
gravel deposited by meltwater from receding ice. Moraines in the study are:
(pl. 1) have resulted from both continental and alpine glaciation.

Glacial outwash consists of moderately to well-sorted stratified fluvial de-
posits of sand and gravel. Deposits typically are composed of pebbles and cobble:
in a sandy matrix. Because of the high-energy deposition by glacial meltwaters
the beds commonly consist of interfingered layers of sand and gravel.

Lakebed deposits consist of whitish-tan to light—tan silt and clay deposite:«
in glacial Lake Missoula as well as local ice—dammed lakes. The lakebed sediment:
commonly are varved, but appear massive at many locations. Locally, mud cracks anc
other evidence of subaerial exposure are evident. Scattered small lenses of flu-
vially deposited sand to pebble-size gravel, sometimes crossbedded, are present.

Curry and others (1977) discuss the probability that the lacustrine silts
were deposited during a multiple series of lake fillings and drainings, citing
the occurrence of cyclic units of basal unvarved crossbedded silts with a recog-
nizable weathered zone at the base overlain by a sequence of varved silts. Waitt
(1983, 1985) correlates the occurrence of cyclic units west of Missoula with similar
occurrences in Idaho and Washington and presents evidence that Lake Missoul:
drained 40 or more times within 2,000 to 2,500 years.

Scattered pebbles, cobbles, and boulders are imbedded in many of the deposits.
Most investigators have surmised that these erratics were dropped from melting ice-

bergs.

Alluvium of Holocene age, located in most stream and river valleys, is com-
posed of moderately sorted to well-sorted silt, sand, and gravel derived from Pre-
cambrian rocks as well as reworked glacial deposits. Because alluvium is strear
deposited, it typically consists of interlayered lenses of silt, sand, and gravel
resulting from the migration of the stream channel.
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HYDROLOGY

Valley-Fill Aquifers

The valleys and basins within the Flathead Reservation comprise two principal
geologic regions: (1) areas overridden and principally affected by several ad-
vances of the Flathead lobe of the Cordilleran ice sheet or mountain glaciers and
(2) areas only indirectly affected by continental glaciation as a result of inunda-
tion by glacial Lake Missoula. The character of the valley-fill deposits is depend-
ent upon the respective geologic history. Because of the differing mnodes of
deposition and the physical, and consequent hydrologic, separation of the basins
by topographic highs composed of Belt Supergroup containing limited local £flow
systems, the hydrology of each basin is discussed separately.

Lithologic Distribution

Mission Valley

The Mission Valley lies south of Flathead Lake, just west of the Mission
Range, and is bounded on the west by the Salish Mountains. The area discussed
here includes Irvine Flats and the Sunnyslope basin, northwest of Polson, which are
separated from the Mission Valley only by the Flathead River.

The unconsolidated valley-fill deposits in the Mission Valley reflect a com-
plicated history of several glacial advances followed by inundation of the area by
glacial Lake Missoula. Alden (1953) presents evidence that at one stage the gla-
cier extended as far south as Dixon and the hills south of Saint Ignatius. How-
ever, the glacier apparently did not enter Irvine Flats, because no evidence of
glaciation has been identified in that area.

Prominent features resulting from the glaciation include the Mission and Pol-
son moraines. The Mission moraine, interpreted by Alden (1953) as a series of
imperfectly developed recessional moraines, occupies a crescent-shaped area in the
southern part of Mission Valley (pl. 1). This moraine extends from the foot of the
Mission Mountains on the east to the Flathead River and the hills on the west, and
is generally bounded on the north by Crow and Spring Creeks and on the south by
Mission and Post Creeks. The surface of the moraine is characterized by a swell-
and-swale topography containing numerous undrained depressions. The extreme south-
ern part of the moraine is covered by remnants of lacustrine silt deposited by gla-
cial Lake Missoula. Examination of well logs indicates that wells drilled into
the Mission moraine typically penetrate a sequence of clay containing gravel, cob-
bles, and boulders (glacial till) and commonly terminate in gravel or sand and
gravel. Surface exposures indicate that these sands and gravels represent inter-—
calated layers within the till. At some locations no sand or gravel horizons are
present and wells near the margins of the valley are drilled into bedrock to obtain
water.

The Polson moraine, located in the northern part of the Mission Valley near
the southern end of Flathead Lake (pl. 1), forms the prominent hill just south of
Polson. The surface of the Polson moraine, in contrast to the Mission moraine, is
fairly smooth and is not marked by knobs and kettle holes. Alden (1953) indicates
that the moraine may have developed below the surface of glacial Lake Missoula
based on the following: the character of the surface, the presence of lake shore
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lines on the south slope of the moraine, and the relative altitudes of shore lines
located on the surrounding hills. Sand and gravel pits dug into the Polson moraine
expose fine sand and interbedded gravel. The presence of a large percentage of
sorted sand and gravel is indicative of reworking of glacial till or lacustrine
sands and deposition in shallow standing water. Wells drilled into the Polson
moraine commonly penetrate a larger percentage of sorted sand and gravel than wells
drilled in the Mission moraine. For example, well 22N20W11CADBOl is 577 ft deep
and penetrates 129 ft, or 22 percent, of sand or gravel. Most of this sand is
fine to very fine, however, making the completion of a productive sand-free well
very difficult.

The rest of the Mission Valley, not including Irvine Flats, is mantled by
ground moraine deposited by various advances of the Flathead glacier. Alden (1953)
believes that the ground moraine also underlies part, if not all, of the previously
discussed terminal and recessional moraines. Most wells drilled into these de-
posits penetrate tan, brown, or gray clay, commonly containing imbedded gravel and
cobbles, and terminate in sand and gravel. Examination of the altitude of the top
of sand and gravel reported in drill holes and the distribution of wells where sand
and gravel is reported to be present indicate that the deposits generally are not
contiguous over large areas. Furthermore, most wells penetrate only a small per-
centage of the total thickness of glacial material, and the sand and gravel re-
ported on well logs commonly represents the first water-yielding unit. Additional
sand or gravel stringers may or may not exist at greater depth.

Moraines along the western front of the Mission Mountains (pl. 1) include both
lateral and terminal moraines deposited by alpine glaciers. Very few wells have
been drilled into these moraines. Available well logs provide evidence that the
composition is clay with gravel and boulders. Alden (1953) describes the lithology
of these moraines as a stony clay till containing boulders as much as 20 ft in
diameter.

Glacial till locally is overlain by erosional remnants of silt deposited in
glacial Lake Missoula. Principal occurrence of lake silts is north of the Polson
moraine, in the northern part of the valley; north of the National Bison Range, in
the southern part of the valley; along the western part of the valley in the general
area of the Flathead River; and northwest of Ronan in the central and northwestern
parts of the valley. Alluvium composed of sand, gravel, silt, and clay is present
beneath the flood plains of most creeks.

Irvine Flats, although contiguous hydrologically with the major part of the
Mission Valley, contains a much different lithologic distribution. Because glacial
ice never entered the valley, the sediments consist of fluvial sand and gravel,
overlain by silts from glacial Lake Missoula.

Examination of well logs indicates that the Mission Valley, including Irvine
Flats, may be underlain by fine-grained sediments of probable Tertiary age. Four
test wells (21N22W36BDCCO1, 22N21W30CBBAO1l, 22N22W26DDDDO1, 23N22W26BDCCOl) drilled
during this study (table 13) penetrated dark-green, light-gray, or light-tan clay-
stone or siltstone that is distinctly different in appearance from Quaternary
deposits in the study area. Materials that, by description, appear to be of Ter-
tiary age are reported on the log of one existing well; blue and pink clay is
reported at 370 ft and cream-colored hard clay is reported at 440 ft below land
surface in well 22N21W28DDDD0O1. These occurrences coupled with the report of
probable Tertiary sediments in an outcrop near the mouth of Mission Creek (Alden,
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1953) lend credence to the idea that most of the Mission Valley may be underlain
by Tertiary(?) sediments.

The base of valley-fill sediments in the Mission Valley is defined by the con-~-
tact with the underlying Belt Supergroup. Gravity information (Boettcher, 1982;
LaPoint, 1971) combined with seismic-refraction and well-log data provide evidence
of an extremely irregular bedrock surface, with slopes averaging about 1,000 to
1,300 ft/mi in some locations. Because of these steep slopes, depths to bedrock
change greatly in short distances. For example, gravity data (Boettcher, 1982)
indicate a depth to bedrock of at least 3,500 ft (ple 1) near the NW1/4 sec. 30,
T. 22 N., Re 21 W., in the southeastern part of Irvine Flats, where the width of
the valley is only about 5.5 mi. Gravity information also indicates a north-
trending trough, with the axis extending through Flathead Lake and Skidoo Bay to
about 4 mi east of Polson and 1 to 2 mi east of Pablo, Ronan, and Saint Ignatius.
The depth to bedrock below lake surface is about 1,000 ft in the north-central
part of Skidoo Bay, based on an analysis of gravity data by LaPoint (1971). Depths
of 3,000 ft about 4 mi east-southeast of Polson and about 2,000 ft 4 mi north-
northeast of Saint Ignatius were reported by Boettcher (1982).

Little Bitterroot River Valley-Big Draw Area

The Little Bitterroot River occupies a south— to southeast—trending valley in
the northwestern part of the reservation west of, and separated from the northern
part of the Mission Valley by, the southern end of the Salish Mountains. Big Draw
constitutes a narrow west-trending valley extending from the Big Arm of Flathead
Lake at Elmo on the east to its confluence with Sullivan Creek and the Little
Bitterroot River valley near Niarada on the west. The Little Bitterroot-Big Draw
system is described by Meinzer (1917) as the pre-glacial course of the Flathead
River. No evidence of glacial advance into these drainages has been found except
near the head of Big Draw where the Big Arm lobe of the Flathead glacier deposited
a terminal moraine about 2 mi west of Elmo.

The Little Bitterroot River valley is underlain by lacustrine silt and clay
deposited by glacial Lake Missoula. The thickness of lacustrine materials reported
on logs of inventoried wells ranges from O to 357 ft and commonly is 150 to 300 ft.
Stringers of very fine, fluid, gray sand, commonly termed 'quick sand" by local
drillers, are common throughout this sequence.

Underlying the lacustrine deposits is a sequence of fluvial sand and gravel
that constitutes the principal aquifer in the Little Bitterroot River valley.
Because most wells in the valley have been drilled only a few feet into these de-
posits and do not penetrate the entire section, the thickness is not well defined.
Drillers' logs of fully penetrating wells indicate that the thickness ranges from
about 15 to 60 ft and generally thins from north to south. Test wells drilled
during this study penetrated variable thickness in short distances. For example,
well 20N22W28ABCBO2 penetrates 16 ft of sand and gravel whereas well 20N22W21CBDAO1,
about 3,000 ft away, contains 52 ft of sand and gravel.

Deposits of probable Tertiary age underlie the sand and gravel in most of the
Little Bitterroot valley. These deposits commonly consist of loosely cemented,
very fine grained, gray sandstone; gray, brown, blue, or green clay; or tan or
brown siltstone. Low-grade coal and other organic matter is present at some loca-
tions. Well 20N22W28ABCB02 penetrated numerous small stringers of coal between 360

15



and 840 ft with more prominent coal beds, each about 10 ft thick, at about 360,
540, and 585 ft below land surface. Siltstone containing stringers of coal also
was found in well 22N23W15DCDCO1 and test hole 22N23W15CDDD0Ol1 in Garceau Gulch.

The northern part of the Little Bitterroot River valley, generally morth and
west of Niarada, contains volcanoclastic sediments that possibly are contempora-
neous with the Tertiary(?) volcanic rocks of the Hog Heaven Range. Interbedded
conglomerate, volcanic ash, and lacustrine silt are exposed in an outcrop near
Niarada. Well 24N24W27ABDBO1, west of Niarada, penetrated silt containing gravel-
size angular chips of argillite, probably conglomerate with a silt matrix, and some
volcanic ash. The distinctive smell of hydrogen sulfide at about 110 ft below
land surface indicates the probable presence of organic material, although none
was noted in the drill cuttings.

Bedrock beneath the valley-fill sediments consists of argillites and quartz-—
ites of the Belt Supergroup in most of the Little Bitterroot River valley. Parts
of the extreme northern end of the valley are underlain by Tertiary(?) volcanic
rocks. Depth to bedrock, determined using gravity information from Boettcher
(1982) and LaPoint (1971), seismic~refraction data, and well logs, is 1less than
250 ft in most of the valley. Based on gravity information, the maximum depth is
about 1,000 ft near the northwest corner of sec. 2, T. 21 N., R. 23 W. (pl. 1).

Although the surface of Big Draw is strewn with cobbles and boulders, the log
of well 24N22W30BCCCO1 indicates that the subsurface consists of a complex sequence
of interlayered sand, gravel, and silt with some clay. The valley-fill material in
Big Draw was deposited by sediment-choked glacial meltwaters, and at times catas-
trophic glacial lake drainings (Smith, 1965), that carved Chief Cliff and formed
an ice—-marginal channel at the north end of the Elmo moraine. The thickness of
unconsolidated material is not well defined. Only two wells in the area are known
to have been drilled to bedrock. Well 24N22W20CACOl1, located only 400 ft from the
valley wall, is reported to have penetrated 191 ft of unconsolidated material
above bedrock (Smith, 1965). Well 24N23W16BCBO1, located in the Sullivan Flats
area near the west end of Big Draw, penetrates Tertiary(?) volcanic bedrock at 273
ft. Test well 24N22W30BCCCOl1 was drilled to a depth of 480 ft and did not reach
bedrock. Seismic-refraction data collected during the study indicate that bedrock
is about 600 ft below land surface at this location.

Camas Prairie Basin

Camas Prairie basin comprises a small, nearly closed basin in the southwestern
part of the reservation about half-way between the towns of Hot Springs and Perma.
Evidence of glacial advance into the basin has not been found (Alden, 1953), but
the basin was occupied by the waters of glacial Lake Missoula.

The surface material ranges from predominantly large cobbles and boulders in
the north to lacustrine silt in the south. The northern end of the basin is marked
by delta-like benches and numerous ridges radiating outward from two mountain
passes and oriented perpendicular to the general slope of the land surface. These
ridges have been interpreted as giant ripple marks caused by the spillage of tre-
mendous volumes of water through mountain passes at the north and northeast margins
of the basin (Pardee, 1942) or as beach ridges formed by the lowering waters of
glacial Lake Missoula (Alden, 1953).
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Well logs and augered test holes provide evidence that most of Camas Prairie
basin is underlain by sand and gravel of Quaternary age. Gravel in the northern
and northeastern parts of the basin is extremely coarse, consisting principally of
cobbles with 1little or no sand or finer material. Grain size rapidly decreases
southward. Test well 20N24W23CBAAOl penetrated gravel with a maximum diameter of
three-fourths in. and medium to coarse sand with interbedded layers of silt and
clay. Wells in the extreme southern end of the basin commonly do not penetrate any
sand or gravel.

The thickness of Quaternary deposits is not well defined. Most wells in the
basin are shallow, about 10 ft deep, and do not penetrate the entire Quaternary
section. Those wells that do penetrate the entire section commonly are completed
in bedrock near the edge of the valley-fill deposits, where the Quaternary deposits
- contain no water-yielding material. Test well 20N24W23CBAAOl1 near the center of
the basin penetrates Quaternary sand, gravel, silt, and clay for an interval of 119
ft, the maximum thickness described.

Red, brown, and reddish-brown clay and sand reported on some well logs may in-
dicate the presence of Tertiary(?) sediments such as have been found in other areas
of the reservation. Test well 20N24W23CBAAO1 penetrated 381 ft of slightly consoli-
dated dark-tan to reddish-brown silt and fine-grained silty sand to a depth of 500
ft without reaching any underlying formation. No coal or other organic material,
which has been found in probable Tertiary age sediments in other areas, was noted.
The greater degree of consolidation, however, provides evidence that these sedi-
ments may be considerably older than the overlying unconsolidated material.

Only a few wells have been drilled to bedrock, all near the southwestern mar-
gin of the basin. Logs of these wells indicate an irregular bedrock surface with
steep slopes. Depth to bedrock in wells 19N24W10BBABO1l and 20N24W29CDCDO1l, both
only about 0.5 mi from the bedrock outcrop at the edge of the basin, is 333 and
320 ft, respectively, whereas bedrock in well 19N24WO04AADBO1l, about a mile from
the outcrop, is 208 ft below land surface. Test well 20N24W23CBAAOl1 was drilled
to a depth of 500 ft and did not reach bedrock. Seismic-refraction data indicate
that the bedrock surface is about 700 ft below land surface in the NE1/4NW1/4 sec.
23, T. 20 N., R. 24 W., about 0.5 mi north of the test well.

Jocko and Lower Flathead River Valleys

The Jocko River valley extends from near the divide of the southern part of
the Mission Range in the southeastern part of the reservation to its confluence
with the Flathead River near Dixon. The lower Flathead River occupies a narrow
valley extending from near Dixon to about 6 mi west of Perma, where the river exits
the reservation.

Alden (1953) cites the presence of glacial till in the vicinity of Saint Marys
Lake and the lower part of Valley Creek as evidence of glaciation in the Jocko
drainage. Clay-bound gravel reported on well logs in the Finley Creek drainage
provides evidence that this valley is filled with glacial till. There are no
indications of advance of the Flathead glacier southward across the hills east of
Ravalli (Alden, 1953). Therefore, the tills in the Jocko drainage apparently were
deposited by alpine glaciers. Small exposures of glacial till near the Flathead
River and the lower end of the Jocko River near Dixon led Alden (1953) to the con-
clusion that a lobe of the Flathead glacier may have extended through the gap west
of the National Bison Range.
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Logs of wells indicate that--with the exception of the tills in the Finley
Creek valley, the lower Valley Creek drainage, and near Saint Marys Lake—--the Jocko
and lower Flathead River valleys are filled principally with medium to coarse sand
and gravel containing minor clay lenses. The valley fill in the Jocko River valley
is especially coarse from about 4 mi east to about 7 mi northwest of Arlee, with
coarse gravel and cobbles commonly reported on drillers’ logs.

Parts of the Jocko River valley may be underlain by deposits of Tertiary(?)
age. Red gravel, sandstone, and clay are reported on several well logs in the
vicinity of Arlee. Cemented gravel containing dark-brown and yellow silt found in
test well 18N21W21BCBBO1l may represent deposits of Tertiary age. Alden (1953) has
assigned a probable Tertiary age to several exposures of rust—colored or red clay,
partly cemented gravel, and friable gray sandstone containing thin seams and pock-
ets of lignite. Evidence of Tertiary(?) deposits in the Flathead River valley
downstream from Plains, which is about 6 mi west of the study area, has not been
detected.

Remnants of lacustrine silt are scattered in most of the valley. The most
prominent occurrences are from the downstream part of lower Valley Creek to Dixon.
Only small remnants of Lake Missoula silt remain in the lower Flathead River valley
downstream from Dixon.

Most wells in the Jocko and lower Flathead River valleys are not drilled to
bedrock. Logs of inventoried wells indicate a maximum thickness of valley-fill
materials of about 500 ft in an area 4 to 6 mi southeast of Arlee (pl. 1). Well
15N19W05BCCCO1 penetrated bedrock at 410 ft below 1land surface, and well
16N19W20CAADO]l was drilled to a depth of 482 ft but did not reach bedrock. Based
on analysis of well logs, thickness decreases to about 100 ft north of Arlee.
Bedrock was detected at 159 ft in well 18N21W21BCBBOl, near Perma. No inventoried
wells in the lower Flathead River valley west of Perma were drilled to bedrock but
well logs denote that maximum depths to bedrock in this area are in excess of 100
ft. Well 19N23W32BCBAOl was drilled to 124 ft and did not reach bedrock.

Aquifer Properties

Specific capacity, expressed in units of gallons per minute per foot of water-
level drawdown, provides an index of the ability of the aquifer to transmit water.
Specific capacity, however, can be affected by the method of well construction,
which will affect the ability of the well to transmit water. Most wells within
the study area are finished with only a minimal number of slots in the casing
(less than 10 percent of the surface area) or with only the end of the casing
open, which limits the area of the well open to the aquifer. If such wells are
pumped to near capacity, the specific~capacity value obtained will be an indication
of the capacity of the well rather than the capacity of the aquifer. Because most
wells are domestic wells with pumping systems designed to produce only quantities
necessary for household use, the discharges reported from most wells are consider-
ably less than the capacity of the wells. Furthermore, most wells are drilled
only to the depth required to obtain the quantity and quality of water necessary
for the intended use and do not penetrate the entire thickness of the aquifer, nor
are the wells necessarily completed in a manner to produce water from all aquifer
units penetrated. The specific capacity, therefore, commonly is an indication of
the value for only the aquifer unit in which the well is completed and not the
value for all the aquifers at the well location.
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A more precise method of determining the hydraulic properties of an aquifer is
by use of a controlled aquifer test. The aquifer test has the advantage of provid-
ing data on the rate of water-level fluctuation in, or in the vicinity of, a pumped
or recently pumped well in relation to time rather than a single value of water-
level change, thereby allowing a more detailed analysis of aquifer characteris-
tics.

Mission Valley

Reported and measured discharges of wells in the Mission Valley range from 0.5
to 1,500 gal/min (table 11). Large-capacity wells, with discharges of more than
200 gal/min, have been completed in four general areas:

(1) Irvine Flats;

(2) the Sunnyslope area northwest of Polson in the southwestern corner of
T. 23 N., R. 20 W., and the southeastern part of T. 23 N., R. 21 W.;

(3) an area, 3 to 5 mi wide, extending from east of Polson, through Pablo and
Ronan, to near Lower Crow Reservoir; and

(4) an area in the southern part of the valley generally bordered by Dry Creek
southeast of Saint Ignatius, Charlo, Moiese, and the northeastern edge
of the National Bison Range.

In contrast, an area of about 50 mi2 west of Ronan between the Moiese Hills
and the Valley View Hills is essentially devoid of producible ground-water supplies.
Many attempts have been made to locate domestic supplies in this area, but most
have been unsuccessful. The area is now served by a community system utilizing
water produced from a well about 2 mi west of Ronan.

Wells capable of large discharge are present throughout the eastern and south-
ern parts of the Mission Valley, but their occurrence is scattered. Because the
valley-fill deposits consist of a complex system of morainal deposits and outwash
channels, the distribution of grain size and the degree of sorting are diverse.

The extreme heterogeneity of the valley~fill deposits in the Mission Valley is
demonstrated by the wide range in specific-capacity values (table 2). To obtain a
more complete knowledge of aquifer properties, seven wells were drilled and tested
in the Mission Valley (table 3). Three of these wells are completed in Quaternary
alluvium and four are completed in Quaternary glacial deposits. The results of
seven aquifer tests reported by Boettcher (1982) are also included in table 3.
Transmissivity values determined from aquifer tests using wells completed in Qua-
ternary alluvium range from 87 to 45,600 ftz/d, demonstrating the large range of
water—-transmitting capabilities of the alluvial aquifers in the Mission Valley.
Large diversity in the hydrologic characteristics of glacial deposits is evidenced
by transmissivity values ranging from 42 to 43,600 ftz/d.

Little Bitterroot River Valley-Big Draw Area

The principal aquifer in the Little Bitterroot River valley consists of a
widespread and continuous sequence of fluvial sand and gravel. Reported yield
from wells completed in this aquifer ranges from 2.5 to 1,600 gal/min (table 11).
Measured discharge ranges from 2.7 to 268 gal/min. Measured specific capacity
ranges from 0.05 (gal/min)/ft in well 21N24WO3DBABOl to 38 (gal/min)/ft in well
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Table 2.--Specific capacity of wells in Mission Valley

[Discharge: R, reported]

Specific
capacity
Thick- per foot
ness of Specific sand and
saturated Percent Dis~ capacity gravel
sand and saturated charge (gallons (gallons Pump-
gravel sand and (gallons per per minute ing
Local in well gravel per minute per foot period
No. (feet) in well minute) per foot) per foot) (hours)
18N19W10BCCCO1 1 0.3 5.0 R a1.7 1.7 4
18N19W19CBACO1 2 3.6 11 1.8 .92 .3
18N19W19CBCBO1 1 1.2 6.3 1.8 1.8 .3
18N19W29DACCO1 31 21 8.8 5.3 .17 .3
18N19W30CCCAO1 5 7.7 8.9 .20 04 .3
18N20W01CCACO1 10 13 5.0 «39 .04 e5
18N20W02AAADOL 8 11 7.5 47 .06 3
18N20W03BAABO1 2 4,3 25 R a8.3 4.2 2
18N20WO4AABBO1 2 3.7 9.2 2.0 .98 .3
18N20W13DCCDO1 6 8.0 11 1.2 .20 .5
18N20W15DCADO1 12 22 4,4 .98 .08 o5
19N19W06CCCBO1 58 25 8.6 4.8 .08 .5
19N19WO09DBBDO1 97 15 25 R a,17 .002 3
19N19W21CBCDO1 57 31 6.7 .73 .01 ]
19N20W15DAAAO]L 4 1.2 6.3 4.6 1.2 o5
19N20W19BABDO1 3 o7 10 1.1 «36 .3
19N20W22AAABO1 1 ob 8.3 1.9 1.9 .3
19N20W24CDDAO1 6 15 8.9 11 1.98 .3
19N21W06CCBCO1 80 25 4,3 1.6 .02 .3
19N21W06DBCCO1 20 13 5.1 3.9 .20 o3
19N21W14BAAAO]L 3 .8 9.6 .17 .06 .3
19N21W18BBDAO1 96 37 8.0 R a,73 .01 3
19N21W23DDDDO1 3 1.1 6.2 4.8 1.6 «3
19N21W25DDDDO1 4 2.4 7.3 2.3 .58 .3
19N21W30ADCDO1 7 6.0 5.0 1.8 .30 .3
20N19W06CDBCO1 58 59 50 R a0 W17 3
20N19W20ADDDO1 6 13 20 R 6.7 1.1 1.5
20N20W15ADDDO1 10 2.4 10 .79 .08 .3
21N19WOSAABAO1L 8 12 11 4.9 .61 o3
21N19W07DCDDO1 32 16 10 2.0 .06 «3
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Table 2.-~Specific capacity of wells in Mission Valley——Continued

Specific
capacity
Thick- per foot
ness of Specific sand and
saturated Percent Dis- capacity gravel
sand and saturated charge (gallons (gallons Pump-
gravel sand and (gallons per per minute ing
Local in well gravel per minute per foot period
No. (feet) in well minute) per foot) per foot) (hours)
21N19W16BCDBO1 90 22 7.5 +58 .01 .3
21N19W20CABBO1 30 18 8.0 1.7 .06 o3
21N19W28DBBBO1 59 42 4,4 .29 .005 o5
21N20W09AAABO1 12 3.3 12 1.8 +15 .3
21N20W20AADAO] 6 1.9 24 .61 .10 3
21N20W22BABAO1 78 18 2.9 .32 . 004 .3
21N20W27BBCCO1 57 16 10 25 44 .3
21N21WO5BAAAO1 25 5.4 13 64 .03 .3
22N19W04CCCCO1 30 25 6.0 (b) (b) .3
22N19W20ADAAOL 15 9.0 10 9.5 .63 .3
22N19W20BBDDO1 172 33 4,5 .31 .002 .3
22N19W32BCADO1 197 62 10 1.5 .01 .3
22N19W32BCDDO1 155 52 10 2,5 .02 .3
22N20W11CADBO1 129 22 5.0 R a,10 .001 10
22N20W13ADDDO1 50 17 5.2 17 .34 .3
22N20W25BABDO1 14 4,7 6.7 2.3 .17 e3
22N20W26AAAA0] 33 29 2.0 .13 .004 .3
22N20W35ADCCO1 12 2.6 6.1 305 25.4 .5
22N20W36BBABO1 16 22 6.0 1.1 .07 .3
22N21W25DDCBO1 33 24 10 33 1.0 o2
22N21W32ABABO1 197 38 11 «56 .003 .3
23N19W18BDACO1 217 95 70 R az,2 .02 o3
23N19W29ADADO1 220 86 6.0 1.5 .01 .3
23N21W25ADDDO1 26 14 10 .76 .03 o3
23N21W25DAAA01 21 18 9.0 .29 .01 o3
23N21W34AAAAQ]1 3 .9 20 R a,21 .07 1
24N21W04CDDCO1 136 45 8.0 42 .003 .3

3Specific capacity calculated from data reported on driller's log.
bNo measurable drawdown.
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Table 3.--Summary of aquifer tests in Mission Valley

Depth Open Estimated Specific Duration
of well 1interval Dis- transmissivity capacity of test,
below below charge (feet squared (gallons pumping
land land (gallons per day) per plus
Local surface surface per minute recovery
No. (feet) (feet) minute) Drawdown Recovery per foot) (minutes) Aquifer
18N19W28CCDBOL 147 142-147 161 14,900 43,600 16 220 Glacial
outwash
18N21W04BCDAOL 124 103-124 230 340 270 3.6 420 Alluvium
18N21W05ADCBO1 320 175-187, 65 142,000 -- 140 120 Glacial
190-202, outwash
205-217
19N21W31ADCO12 165 open end 397 -- 10,000 -- 1,400 Glacial
drift
19N21W31DAB012 189 169-189 250 -- 13,000 -- 1,380 Glacial
drift
20N20W02AAC012 550 unknown 80 -- 2,100 3.6 70 Glacial
drift
21N20W24CAA012 300 280-300 761 -- 22,000 16 1,620 Glacial
drift
21N22W36BDCCO1 103 37-44, 3) 340 340 -- 480 Alluvium
81-84,
96-100
21N22W36BDCCO2 99 80-99 25 250 87 1.2 480 Alluvium
251-261
22N20W02CBD012 525 287-292 380 -- 3,400 14 188 Glacial
490-525 drift
22N22W24DAAAOL 198 150-163 43 -- 200 5.0 36 Glacial
outwash
22N22W26DDDDO1 50 20-35 75 38,000 45,600 81 240 Alluvium
23N20W29BAB012 156 open end 4.7 142 Co-- 14 100 Glacial
drift
23N21W23CDCO012 301 unknown 26 -- 2,300 25 150 Glacial
drift
23N22W26BDCCO1 80 40-65 234 20,600 36,700 46 480 Glacial
outwash

lEstimated from specific capacity.
2Test conducted by Boettcher (1982).
30bservation welll
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23N24W15CCBBO1 (table 4). Maximum specific capacity (calculated from reported
data) was 80 (gal/min)/ft. Specific capacity per foot of sand and gravel aquifer
ranges from 0.02 to 3.3 (gal/min)/ft. Transmissivity determined from aquifer tests
using wells completed in the sand and gravel aquifer ranges from 490 ft2/d in
well 24N22W30BCCCO1 to 20,000 ft /d in well 22N23W15DCDCO1 (table 5).

Table 4.--Specific capacity of wells in the Little
Bitterroot River valley-Big Draw area

[Discharge: R, reported]

Specific
capacity
Thick- per foot
ness of Specific sand and
saturated Percent Dis~- capacity gravel
sand and saturated charge (gallons (gallons Pump—
gravel sand and (gallons per per minute ing
Local in well gravel per minute per foot period
No. (feet) in well minute) per foot) per foot) (hours)
21N22W30BDAAO1 - - 5.6 12 -- 0.2
21N23W13CCBCO1 49 18 40 R ago 1.6 1
21N24W03DBABO1 2 1.0 4.6 .05 .03 o5
21N24W09ACBAO1 1 1.8 5.7 .30 .30 o2
21N24W09CABCO1 2 4.4 9.6 4.2 2.1 .3
22N24W01BDCCO1 5 1.6 8.8 .07 .01 .3
22N24W03DAABO1 20 6.1 9,2 2.9 «15 o5
23N24W10BCDDO1 2 5.3 11 6.6 33 .3
23N24W13DBBAO1 123 69 50 R a3.3 .03 1
23N24W15CCBBO1 16 6.4 1.9 38 2.4 o3
23N24W22DACAO1 14 8.0 30 R a,25 .02 2
23N24W35DCCCO1 3 1.0 5.5 .80 27 o2
24N24W27BDBBO1 16 11 6.1 5.6 «35 .3

3Specific capacity calculated from data reported on driller's. log.

Two test wells in the Little Bitterroot River valley were completed in Ter-
tiary(?) sediments. Data from these two wells indicate that these deposits are
not promising for the production of large quantities of water. Well 20N22W28ABCB0O2
was test pumped at 11 gal/min with 81.70 ft of drawdown, indicating a specific
capacity of 0.13 (gal/min)/ft and a transmissivity of 17 to 18 ft2/d (table 5).
Well 24N24W27ABDBO1 was pumped at 8.5 gal/min with 139.88 ft of drawdown, indicat-
ing a specific capacity of 0.06 (gal/min)/ft and a transmissivity of 3.2 to 3.8

/d (table 5).

Little information is available on the aquifers in Big Draw. Test well

24N22W30BCCCO1, however, provides some insight into the properties of these aqui-
fers. The materials penetrated by the well consist of numerous layers of sand and

23



Table 5.--Summary of aquifer tests in the Little Bitterroot River valley-Big Draw area

Depth Open Estimated Specific Duration
of well 1interval Dis- transmissivity capacity of test,
below below charge (feet squared (gallons pumping
land land (gallons per day) per plus
Local surface surface per minute recovery
No. (feet) (feet) minute) Drawdown Recovery per foot) (minutes) Aquifer
20N22W21CBDAOL 331 300-310 136 7,200 11,500 9.8 360 Glacial
outwash
20N22W28ABCBO1 340 312-325 175 5,400 5,400 20.3 240 Glacial
outwash
20N22W28ABCB02 665 602-642 11 17 18 .13 260 Tertiary(?)
sediments
21N22W07DCAAOL 186 140-170 256 4,500 5,600 23.0 420 Glacial
outwash
22N23W15DCDCO1 92 60-80 65 7,900 20,000 47 .4 200 Glacial
outwash
24N22W30BCCCO1 460 436-445 6.7 490 540 13.4 70 Glacial
outwash
24N24W25DDBB0O1 328 319-326 183 2,200 2,300 9.6 500 Glacial
outwash
24N24W27ABDB01 217 157-177 8.5 3.8 3.2 .06 119 Tertiary(?)
sediments

gravel and interbedded silt. Many of the sand and gravel layers are dry. No satu-
rated sand or gravel was found above a depth of 373 ft. Many of the saturated
sands and gravels are very silty and therefore produce sediment-laden water to
wells. These zones possibly would produce sediment-free water with sufficient
well development. This well was test pumped at 6.7 gal/min with a drawdown of 0.50
foot. Specific capacity was 13.4 (gal/min)/ft and transmissivity was 490 to 540
ft2/d (table 5).

Camas Prairie Basin

Reported well yield in the Camas Prairie basin ranges from 10 to 600 gal/min
(table 11). A yield of 2.7 to 276 gal/min has been measured. In general, the
largest yield is from wells in the northern part of the basin, corresponding to
the occurrence of the coarse gravels. Specific-capacity values (table 6) indicate
the same general trend. Specific capacity for well 20N24W01DCCDO1, in the north-
western part of the basin, was about 200 (gal/min)/ft, whereas the minimum specific
capacity measured, in well 20N24W24CBBCO1 in the south-central part of the basin,
was 0.56 (gal/min)/ft.

An aquifer test was conducted using test well 20N24W23CBAAO2 as the pumped
well and test well 20N24W23CBAAOl as the observation well. Calculated transmis—
sivity ranges from 10,200 ft2/d in the observation well to 11,700 ft2/d in the

pumped well (table 7).
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Table 6.--Specific capacity of wells in the Camas Prairie basin

[Discharge: R, reported]

Specific
capacity
Thick- per foot
ness of Specific sand and
saturated Percent Dis- capacity gravel
sand and saturated charge (gallons (gallons
gravel sand and (gallons per per minute Pumping
Local in well gravel per minute per foot period
No. (feet) in well minute) per foot) per foot) (hours)
20N24W01DCCDO1 5 50 600 R a200 40 20
20N24W11AADCO1 8 50 500 R ai2s 16 14
20N24W15BBBBO1 29 6 5.4 .76 .03 .3
20N24W23CBAAOL 60 69 74 12 .20
20N24W23CBAAO2 66 69 80 45 .69 1
20N24W24CBBCO1 11 15 5.5 .56 .05 .3

8gpecific capacity calculated from data reported on driller's log.

Table 7.--Summary of aquifer tests in the Camas Prairie basin

Dura-
tion
Depth Open of test,
of inter- Dis- Stor- pump—
well val charge Estimated age ing
below below (gal- transmissivity coef- plus
land land lons (feet squared ficient recov-
sur- sur- per per day) (dimen- ery
Local face face min- sion- (min-
No. (feet) (feet) ute) Drawdown Recovery 1less) utes) Aquifer
20N24W23CBAAO2 98 11-22, 276 - 11,700 - 480 Alluvium
(pumped well) 38-62,
68-98
20N24W23CBAAOL 99 5-18, -- 10,200 10,200 0.017 480 Alluvium
(observation 33-42,
well) 63-94
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No wells have been completed in the Tertiary(?) sediments that underlie the
Quaternary deposits in Camas Prairie basin. During the drilling of test well
20N24W23CBAAO1, which was drilled to a depth of 500 ft and penetrated 381 ft of
Tertiary(?) sediments, no significant aquifer units were found.

Jocko and Lower Flathead River Valleys

Reported well discharge in the Jocko and lower Flathead River valleys ranges
from 7 to 400 gal/min, with most reported discharge values in the 20 to 60 gal/min
range (table 11). Measured discharge ranges from 2 to 33 gal/min, with most dis-—
charge values in the 5 to 10 gal/min range. Because nearly all the wells in the
Jocko and lower Flathead River valleys are used for domestic purposes, the measured

-discharge primarily reflects the limitations of the pumping systems, which are de-
signed to produce only the quantity of water for the intended use, and not neces-—
sarily the capacity of the aquifer.

Specific-capacity values for wells tested in the Jocko and lower Flathead
valleys range from 0.03 to 56 (gal/min)/ft (table 8). Specific—-capacity values
indicate that yield values of 300 to 500 gal/min may be available from properly
constructed wells in many parts of the Jocko River valley. However, recharge may
not be adequate to sustain these yields for extended periods. The most productive
parts of the aquifer appear to be in an area from about 4 mi southeast of Arlee to
the vicinity of Valley Creek.

Ground-Water Movement

Mission Valley

The principal direction of ground-water movement in the Mission Valley is to
the west and southwest from near the front of the Mission Range, which serves as a
major recharge area, to the Flathead River (pl. 2). Several variations occur
locally, primarily near the valley margins. In the northeastern part of the valley
near the southern end of Flathead Lake, ground water flows northward toward the
lake. In the Sunnyslope basin northwest of Polson and in Irvine Flats direction
of flow is southeast. The Dry Creek—-Sabine Creek area in the southeastern corner
of the Mission Valley is characterized by northwest ground-water flow, which turns
west, then flows south through the gap between the Moiese Hills and the hills of
the National Bison Range.

The spacing of the contours on plate 2 gives a general indication of the
water—transmitting properties of the aquifers. Areas with a small ground-water
gradient, shown by widely spaced contours, generally depict transmissive aquifers.
In contrast, closely spaced contours indicate a steeper ground-water gradient and
less transmissive aquifers. Water-level contours shown on plate 2 signify that
the most transmissive aquifers are in the central part of the Mission Valley near
Pablo and Ronan.

The water level in wells in the Mission Valley fluctuates seasonally in re-
sponse to recharge from creeks and irrigation canals. The water level in shallow
wells generally rises from May or June through August or September and declines
during the rest of the year (fig. 6). Water level in deeper wells commonly indi-
cates some lag time, with the water level rising from August or September through
November or December (fig. 7).

26



Table 8.--Specific capacity of wells in the Jocko and lower Flathead River valleys

[Discharge: R, reported]

Specific
capacity
Thi ck- per foot
ness of Specific sand and
saturated Percent Dis- capacity gravel
sand and saturated charge (gallons (gallons
gravel sand and (gallons per per minute Pumping
Local in well gravel per minute per foot period
No. (feet) in well minute) per foot) per foot) (hours)
15N19W05BBCCO1 25 13 7.2 0.40 0.02 0.8
15N19W07BCCCOL 10 11 4.1 .26 .03 .6
15N20W13CADAO2 15 25 60 R 6.6 AN 9
15N20W13CADAO3 6 3.2 30 R 3.0 .50 8
15N20W13DCAAOL 10 7.7 11 .19 .02 .6
15N20W24BCCBOL 8 19 6.2 56 7.0 A
16N19W06CCBBOL 5 4.7 12 R ai.s5 .30 1
16N19W0O7DBCAOL 3 1.6 35 R 41,0 .33 4
16N19W08CADBO1 24 34 9.2 4,2 .18 .3
16N19W0O9CADBO1 29 62 8.4 17 .58 .3
16N19W09CCABOL 27 19 6.7 (%) (b .3
16N19WO9CDBAOL 20 13 9.0 18 .90 .3
16N19W10DBACO1 25 21 7.7 32 1.3 N
16N19W16ABABOL 34 23 5.2 10 .29 .2
16N19W16BABAOL 13 7.5 6.3 ®) (b) .3
16N19W16DCCDOL 10 4.3 3.4 .03 .003 1.3
16N19W16DDCAOL 5 4.1 5.3 g4 .03 .5
16N19W18AABDOL 27 23 24 R ai.2 .04 2
16N19W18BBAAOL 27 33 6.0 1.3 .05 .5
16N19W18BBBCO1 39 49 4.9 .92 .02 .3
16N19W20CAADOL 90 19 9.8 .45 .005 .5
16N19W30BCCDO1 22 55 5.5 5.5 .25 .5
16N19W30CDBCOL 19 33 1 1.4 .07 .3
16N19W31BBBBO1 26 76 6.8 .58 .02 4
16N19W31DDABOL 45 38 5R a.14 .003 2
16N20W11ADDCOL 27 40 4.1 1.5 .06 A
16N20W11DAABOL 53 71 7.2 1.2 .02 .3
16N20W11DBBDOL 14 21 6.0 9.0 .64 .3
16N20W12BBBDOL 47 54 12 R a,92 .02 2
16N20W12CDABOL 21 30 12 R 6.0 .29 2
16N20W13ACACO1 20 50 8.3 4.3 .21 .3
17N18W29CAACOL 23 46 3.9 5.4 .24 <3
17N20W05BBAAOL 44 88 1 8.6 .20 .3
17N20W05DBADOL 26 81 10 (®) (®) .3
17N20W20ADAAOL 20 36 9.2 1.8 .09 .3
17N20W25CCCAOL 31 62 4.6 5.3 .17 .3
17N20W26DCAAOL 57 93 8.5 4.7 .08 .5
17N20W35BAAAOL 35 73 6.1 2.9 .08 3
17N20W35BDADO1 31 67 10 23 .75 .3
17N20W35DABDO1 35 70 60 R azo .57 4
17N20W35DBCAOL 5 12 10 R a20 4.0 1
17N20W36BBBAOL 6 12 13 9.7 1.6 .3
18N20W32CBDAOL 39 70 7.2 1.7 .04 .3
18N21W26DDCAOL 34 69 5.5 10 .29 .3
18N22W21BADCOL1 10 17 6.3 7.0 .70 3
19N23W32BCBAOL 34 27 5.0 4.4 .13 .3

dgpecific capacity calculated from data
No measurable drawdown.

reported on driller's log.
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Little Bitterroot River Valley-Big Draw Area

The primary component of ground-water flow is west, south, and southeast fol-
lowing the valley of the Little Bitterroot River and Big Draw (pl. 2). A secondary
component of flow is from the valley margins toward the axis of the valley. In the
vicinity of Hot Springs, the primary flow is northeastward.

Water—level data from wells in the Elmo area indicate the probability of a
ground-water divide, which coincides with the Elmo moraine in T. 24 N., R. 22 W.
Ground-water flow east of this divide is easterly toward Flathead Lake. Because
no wells penetrate the entire thickness of the Elmo moraine, it is not known if a
ground-water divide is present at the base of the aquifer. However, because the
water level in test well 24N22W30BCCCOl is at an altitude of about 2,907 ft, nearly
-11 ft above full lake level of 2,896.26 ft, it is not likely that water flows down
Big Draw from Flathead Lake.

The ground-water gradient is small in approximately the northern one-half of
the Little Bitterroot River valley, indicating the presence of a transmissive aqui-
fer. The numerous irrigation wells in the area provide additional evidence. The
gradient steepens near the central part of the valley, in T. 21 N., indicating a
less transmissive aquifer. In the southern one-third of the valley the gradient
again flattens. Few wells have been drilled in this part of the valley; however,
data from test wells 20N22W21CBDAO1 and 20N22W28ABCBO2 demonstrate the possibility
for development of large-capacity wells in the southern Little Bitterroot River
valley.

Water level in the Little Bitterroot valley fluctuates principally in response
to withdrawals by irrigation wells in the area south of Lonepine. Water-level
records from well 23N24W34ADAAO1 (fig. 8), which is equipped with a continuous
water—level recorder, show that the water level generally begins declining between
mid-April and mid-May and begins rising between mid-August and mid-September. The
degree of annual water-level fluctuation is affected largely by precipitation pat-
terns. Maximum water—level values occurred in early 1981 following a year when
precipitation in the region was about 5 to 8 in. more than normal, and water-level
records indicate little water was withdrawn for irrigation. Minimum water-level
values occurred during the dry years of 1977 and 1985.

Water-level fluctuations in the southern part of the Little Bitterroot River
valley show about a 6-month offset from the irrigated area to the north. Water
level in well 20N22W30DADDO1 (fig. 9) generally begins to decline in August or Sep-
tember and begins to rise in April or May.

Water—-level fluctuations in the Big Draw area, as indicated by water-level
records from well 24N23W21BCDA1O (fig. 10), appear to be affected primarily by in-
filtration of surface runoff. Water level commonly begins to rise in May or June
when the volume of streamflow increases, continues to rise throughout the summer,
and begins to decline in October or November. Exceptions to the usual pattern
(fig. 10) may be the result of lack of sufficient recharge during periods of less
than normal precipitation and runoff or timing of measurements such that water-
level rises were not detected.
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Figure 10.--Water-level fluctuations in a well in Big Draw.

Camas Prairie Basin

Principal movement in Camas Prairie basin is from the north, east, and west
margins toward the center of the basin and then southward from the basin to the
Flathead River (pl. 2). Ground-water gradient is relatively flat in the northern,
eastern, and central parts of the basin, essentially corresponding with the occur-
rence of gravels.

No observation wells in Camas Prairie basin have long-term records. Water
level in wells measured during this study has fluctuated between 2 and 5 ft during
the past 2 years. Records from wells 19N24W02DDCDO1 and 20N24WO3CCCDO1 (fig. 11)
indicate that the water level generally rises during the winter and spring and de-
clines during the summer.

Jocko and Lower Flathead River Valleys

Ground water in the upstream reaches of the Jocko River valley flows south-
westward. At a point southeast of Arlee the ground-water flow is joined by north-
west to north ground-water flow from Finley Creek valley (pl. 2). The combined
flows continue northwesterly, down the Jocko River valley to Dixon where the flow
is joined by flow in the Flathead River valley, which drains the Mission Valley.
Ground-water flows from the Jocko River and Mission valleys continue down the
lower Flathead River valley and exit the reservation in the SW1/4 sec. 6, T. 18 N.,
R. 24 W.
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Figure ll.--Water-level fluctuations in wells in Camas Prairie basin.

33



Records of water levels in wells indicate the effect of seepage from streams
and irrigation canals on water—-level fluctuations. The water level in well
15N20W13CADAO3 (fig. 12), in the upstream reaches of Finley Creek where irrigation
canals are not present, generally is highest in April through June in response to
runoff from snowmelt and spring and early summer rainfall. Maximum water-level
values in wells 16N19WO9CCABO2 and 16N19W31DABBO1l (fig. 13), in the lower Finley
Creek and Jocko River valleys where canals are nearby, occur later in July through
September in response to sustained flow in the canals.
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Figure 12.--Water—level fluctuations in a well in the upper Finley Creek valley.

Recharge and Discharge

Mission Valley

Water for recharge to the aquifers in the Mission Valley is derived from
rainfall and snowmelt, both in the Mission Mountains and in the valley. Recharge
water is transferred to the ground-water system by direct infiltration of snowmelt
and rainfall on the land surface, by leakage from streams and irrigation canals,
and by irrigation return flows. About 610 acre~ft/yr is contributed to the Mission
Valley from the subsurface inflow from the Little Bitterroot River valley (see
succeeding section on Little Bitterroot River Valley-Big Draw area). The numerous
canals that traverse the Mission Valley provide ample means for infiltration to
the ground-water system, especially where canals are underlain by gravel. Long-term
water—level records (figs. 6 and 7) do not denote a general upward or downward
trend, indicating that in spite of large withdrawals from the ground-water system,
inflow and outflow are approximately equal.
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Figure 13.--Water—-level fluctuations in wells in the lower
Finley Creek and Jocko River valleys.
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Because of the many interrelated processes involved, discharge from the ground-
water system, like recharge, is difficult to determine. Ground-water discharge in
the Mission Valley occurs primarily through evaporation, transpiration by plants,
withdrawals from wells, leakage to streams, and subsurface flow from the area.

Water is discharged from the ground-water reservoir by evaporation and trans-
piration (evapotranspiration) where the water table is near the land surface. The
rate of evapotranspiration is dependent on many factors including depth to water,
type and density of vegetation, temperature, and solar radiation. The largest rate
of evapotranspiration occurs during the summer when plant growth is active. Ac-
cording to Farnsworth and others (1982), the free-water-surface evaporation from a
shallow water surface is considered to be a good index of potential evapotranspira-
tion. Maps by Farnsworth and others (1982) show that the annual free-water-surface
evaporation in the Mission Valley is about 30 in. Depths to water are less than
10 ft in many parts of the Mission Valley. Because of the shallow depth to the
aquifer, free-water-surface evaporation provides an indication of the evapotrans-
piration from these areas.

Although many wells are present in the Mission Valley, the ground-water system
is relatively undeveloped. The quantity of water withdrawn is small compared to
the quantity of water discharged by natural means. Of the 316 wells inventoried
in the Mission Valley, including Irvine Flats, 229 were used for household supplies,
17 for public water supply for towns and subdivisions, 15 for stock, 11 for irriga-
tion, 3 for commercial or industrial supplies, and 2 for recreational supplies.
Thirty-nine wells were unused. Withdrawals from wells principally are for domestic
and irrigation uses.

Annual withdrawal for domestic use can be estimated using per-capita consump-
tion and the number of persons served. The National Water Well Association (1977)
states that the per-capita consumption may be as much as 150 gal/d when outdoor
water use is considered. Census figures for 1980 (U.S. Department of Commerce,
1981) denote the population of the Charlo, Polson, Ronan, and Saint Ignatius divi-
sions of Lake County as 17,058, The estimated withdrawal for domestic uses, based
on the above figures, is about 2,850 acre-ft/yr.

Although the number of irrigation wells in the Mission Valley is not large,
withdrawals can be substantial because of large yields. Average yield for irriga-
tion wells inventoried in the Mission Valley was 581 gal/min. Discussions with
irrigators and data on irrigation requirements for crops grown in the area indicate
that pumping periods are equivalent to 90 to 120 days annually (U.S. Department of
Agriculture, 1974). Calculations using the above information for the 11 inven-—
toried wells result in a rate of withdrawal of ground water for irrigation of 2,500
to 3,400 acre-ft/yr (average of 2,950 acre-ft/yr). Together, the 2,850 acre-ft/yr
withdrawal for domestic uses and the average 2,950 acre-ft/yr withdrawal for irri-
gation result in a total withdrawal of about 5,800 acre-ft/yr from wells in the
Mission Valley.

Ground-water leakage to rivers and streams can be estimated using base-flow
discharges of streams, when streamflow is derived from leakage from the ground-
water system, not runoff from rainfall or snowmelt. All surface water leaving the
Mission Valley is carried by the Flathead River through the gap between the Na-
tional Bison Range and Communion Butte north of Dixon. The flow in this reach of
the Flathead River that is deriwved from the ground-water system in Mission Valley
can be estimated by comparing the streamflow at U.S. Geological Survey streamflow-
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gaging stations on the Flathead River near Polson located in the SW1/4NE1/4SEl/4
sec.s 11, T. 22 N., R. 21 W. (station 12372000), and at Perma located in the
SE1/4NE1/4NE1/4 sec. 36, T. 19 N., R. 24 W. (station 12388700). The procedure is
to determine the net gain in streamflow between the two stations, and then to de-
duct flow from tributaries that drain areas other than the Mlssion Valley. The
mean dallg discharge of the Flathead River averaged 10,733 ft 3/s near Polson and
11,233 ft°/s near Perma on February 13 to 15, 1984 (Shields and others, 1985)--a
net gain of 500 ft /s. Streamflow measurements were made from February 13 to 15,
1984, to determine the leakage of ground water to Flathead River tributaries.
Tributaries contributing water from areas outside the Mission Valley include the
Little Bltterroot River (20.6 ft3/s), the Jocko River (145 ft3/s), and Camas Creek
(1.50 £t3/s). The net gain to the Flathead River between the two statlons, in-
cluding the flow of Crow Creek (76.6 ft /s) and Mission Creek (116 ft /s), is
. about 330 ft3/s or about 240,000 acre—-ft/yr.

Nearly all subsurface outflow from the Mission Valley exits through the valley
of the Flathead River north of Dixon, between the National Bison Range and Commu-
nion Butte. A minimal amount probably flows to the Jocko River along the southeast
corner of the National Bison Range northeast of Ravalli.

Subsurface outflow through the Flathead River valley near Dixon can be calcu-
lated using the Darcy equation:

Q = KIA (1)

where:

= flow, in cubic feet per day;

hydraulic conductivity, in feet per day;
hydraulic gradient, dimensionless; and
cross—sectional area, in square feet.

RO
n

Hydraulic conductivity was determined from aquifer tests using wells
18N21WO4BCDAO]1 and 18N21WOSADCBOl. The two locations tested indicate a significant
variation of hydraulic conductivity across the valley. The calculated hydraulic
conductivity is 11.5 ft/d at well 18N21WO4BCDAO1l, which produces from a 26-ft layer
of silty sand and gravel, and 860 ft/d for well 18N21WOS5ADCBOl, which produces from
a 49-ft layer of sand and gravel. The average of these two values, 436 ft/d, is
within the range of values that can be used to estimate hydraulic conductivity for
very coarse sand to gravel (Lohman, 1972). The hydraulic conductivity of the silt
and clay contained in the valley was not tested; however, it is minimal in compari-
son to the hydraulic conductivity of sand and gravel. Lohman (1972) indicates
values of 1 ft/d for clay and 3 ft/d for very fine sand.

The hydraulic gradient can be determined from water-~level measurements. The
average gradient between measured wells in the area is about 15 ft/mi or a unit
gradient of about 0.0028,

Cross—sectional area was determined from a section (fig. 14) constructed using
data from two test—well logs and seismic-refraction surveys across the valley (pl.
2). The total saturated area computed from figure 14 is about 1,350,000 £t2,
Correlation of test-well logs indicates that about 53 percent or 720,000 ft* of
the saturated area is composed of sand and gravel.
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Flow through the sand and gravel in this section of the Flathead River valley
(subsurface outflow) was calculated using a hydraulic conductivity of 436 ft/d, a
gradient of 0.0028, and a cross-sectional area of 720,000 ft2. The result is about
880,000 ft 3/d4 or 7,370 acre-ft/yr.

Lohman (1972) presents hydraulic-conductivity values of 1 and 3 ft/d for Qua-
ternary clay and very fine sand. These values imply that the hydraulic conductivi-
ty of Quaternary clay and silt is about 2 ft/d. Flow through the silt and clay
part of the section is about 3,500 ft3/d or 30 acre-ft/yr, using a hydraulic con-
du§t1v1ty of 2 ft/d, a gradient of 0.0028, and a cross-sectional area of 630,000
fte.

"Little Bitterroot River Valley-Big Draw Area

Recharge to the valley-fill aquifers in the Big Draw area north and east of
Niarada is derived principally from infiltration of rainfall and snowmelt and leak-
age from Sullivan and Cromwell Creeks. Some recharge may be contributed by sub-
surface inflow from fractures in the underlying Tertiary volcanic and Belt Super-
group and by irrigation return flow.

Because the Little Bitterroot River valley is directly underlain by an exten-
sive thickness of Lake Missoula silts and clays, recharge by infiltration from land
surface to the ground-water system in most of the valley is minor. Significant re-
charge, however, probably is contributed by infiltration in the northwestern part
of the valley, and in the northeastern part of T. 23 N., R. 24 W., where the river
traverses coarse gravel deposits. Donovan (1985) presents potentiometric, geologic,
and aquifer—test data which indicate recharge occurs in this area. Recharge also
is contributed through exposed gravels in the Sullivan Creek drainage.

The presence of warm water in the area between Lonepine and Oliver Gulch, par-
ticularly in the Camp Aqua area and in the vicinity of Camas and Hot Springs, in-
dicates recharge of geothermal water from bedrock to the valley-fill aquifer system.
Donovan (1985) calculated a depth of circulation of about 2 mi and estimates the
volume of contribution in the Camp Aqua area to be about 1,000 gal/min or about
1,600 acre-ft/yr.

Ground-water discharge from the Little Bitterroot River valley-Big Draw system
primarily is due to evaporation and transpiration by plants, withdrawals from wells,
leakage to streams, and subsurface outflow. Most water is discharged by subsurface
outflow.

An index of potential evapotranspiration in areas of shallow ground water is
given by the free-water-surface evaporation. Maps by Farnsworth and others (1982)
show that the annual free-water-surface evaporation in the Little Bitterroot River-
Big Draw area 1s about 30 in. Shallow water—-table aquifers, where the relation
between free-water-surface evaporation and evapotranspiration applies, occur in
only a small part of the Little Bitterroot River valley and Big Draw, along Crom-
well and Sullivan Creeks, and southwest of Niarada in the northwestern part of the
valley.

Most wells in the Little Bitterroot River valley and Big Draw are used for

domestic, stock, or irrigation supply. Of the 144 wells inventoried in these areas,
52 are for domestic use, 2 are for public supplies, 23 are for stock watering, 2l
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are for irrigation, 1 is for commercial use, and 37 are unused. The use of water
from eight wells is unknown.

Census figures for 1980 (U.S. Department of Commerce, 1981) give the popula-
tion of the Flathead division (the Little Bitterroot River valley) of Sanders
County as 1,887. Considering the areas of the Little Bitterroot River valley and
Big Draw that are located in Flathead and Lake Counties, the total population of
the area is about 2,000, Using a per—capita consumption of 150 gal/d (see previous
section on Mission Valley), the quantity of ground water used for domestic supplies
is about 340 acre-ft/yr.

Water use by livestock can be estimated by considering the number of livestock
as well as the consumption per head. The Federal Water Pollution Control Adminis-
tration (1968) lists the per—head consumption for cattle as 7 to 12 gal/d. Daily
consumption at this rate would amount to about 8 to 13 acre-ft/yr for each 1,000
head.

Data from ground-water appropriation files and onsite observation indicate
that about 50 irrigation wells are in use in the Little Bitterroot River valley.
The average discharge of an irrigation well is about 235 gal/min, based on reported
and measured discharge of 47 wells. 1If water-level records from well 23N24W34ADAAO1L
(fig. 8) are representative, water for irrigation commonly is withdrawn for about
4 months each year. Thus, about 6,300 acre-ft/yr is withdrawn for irrigation.

Donovan (1985) reports that 5,000 gal/min or about 8,000 acre-ft/yr of ground
water is appropriated for irrigation use and that 3,000 to 3,500 acres are irri-
gated in the Little Bitterroot River valley. Withdrawals of 6,300 to 8,000 acre-
ft/yr would be equivalent to an annual application rate of 1.8 to 2.7 acre-ft
per acre.

Ground-water leakage to streams can be estimated by comparing streamflow meas-—
urements of inflow and outflow made on February 13-15, 1984, Surface-water inflow
to the valley of 2.30 ft3/s was measured in the Little Bitterroot River below the
Camas "A" Canal (NW1/4SW1/4NE1/4 sec. 21, T. 24 N., R, 24 W,) and 2.55 ft3/s in
Sullivan Creek near Niarada (SW1/4NW1/4SE1/4 sec. 24, T. 24 N., R. 24 W,)., Dis-
charge of the Little Bitterroot River at the mouth (NW1/4NW1/4SW1/4 sec. 18, T. 20
Ne, Re 21 W,) was 20.6 ft3/s. Substracting inflow from outflow gives a net gain
through the valley of 15.7 ft3/s or about 11,400 acre-ft/yr.

Test-well information and seismic-refraction data were used to develop esti-
mates of subsurface outflow from the southern end of the Little Bitterroot River
valley (pl. 2). These data indicate that a large percentage of the valley-fill
deposits is silt- and clay-sized material of Tertiary(?) and Quaternary age (fig.
15). Because seismic refraction will not distinguish silt and clay from sand and
gravel and because of the position of the test wells relative to the valleys on top
of the Tertiary(?) deposits, it is not known if sand and gravel occur only in the
lows as shown in figure 15 or is present across the entire section.

Subsurface outflow from the Little Bitterroot River valley was calculated
using Darcy's equation (eq. 1). The hydraulic conductivity of the Quaternary sand
and gravel determined from aquifer tests using test wells 20N22W21CBDAO1l and
20N22W28ABCBO1 averages about 250 ft/d. The hydraulic gradient in the area, deter-
mined from measured water levels in wells (pl. 2) ranges from 10.5 to 13.7 ft/mi
and averages about 12 ft/mi or a unit hydraulic gradient of 0.0023. Using areas
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of saturated sand and gravel (fig. 15) of about 101 500 ftz the subsurface out-
flow through the sand and gravel is about 58,400 f¢3 /d or about 490 acre-ft/yr.

Although silt and clay occupy as much as 98 percent of the saturated area, the
subsurface outflow through these materials is minimal owing to the extremely small
hydraulic conductivity. The cross—sectional area of Quaternary silt and clay (fig.
15) is about 1,700,000 ft2, Using an average hydraulic conductivity of 2 ft/d (see
discussion in section on Mission Valley) and a hydraulic gradient of O. 0023 the
subsurface outflow through the Quaternary silt and clay is about 7,800 ft- 3/d or 65
acre-ft/yr. The Tertiary(?) deposits, although about 50 percent silty sandstone,
appear to be more compact than the Quaternary deposits. An aquifer test of well
20N22W28ABCBO1 indicates a hydraulic conductivity of these deposits of about 1 ft/d.
With a cross—-sectional area of about 2,800,000 ft2 (fig. 15), subsurface outflow
through the Tertiary(?) deposits is about 6,400 £t3/d or 54 acre~-ft/yr. The total
subsurface flow near the mouth of the Little Bitterroot River 1s about 610
acre-ft/yr.

Camas Prairie Basin

Most recharge to valley-fill aquifers in the Camas Prairie basin is from in-
filtration of snowmelt and rainfall on the land surface, leakage from streams, sub-
surface inflow, and irrigation return flow. Most stream channels in the northern
and eastern parts of the basin disappear before reaching a major drainage system,
indicating the infiltration of runoff from the adjacent hills as well as precipita-
tion on the basin. Only one of the drainages into Camas Prairie is gaged. Records
from a U.S. Geological Survey streamflow-gaging station (station 12388650) located
in the NE1/4SW1/4SE1/4 sec. 18, T. 20 N., R. 24 W., indicate discharge of 600 to
700 acre—ft/yr in Camas Creek at that location.

The presence of Green Springs, a hot spring in sec. 33, T. 20 N., R. 24 W.,
and the high temperature (26.0 °C) of water in well 19N24WO4AADBOl indicate a
subsurface inflow of geothermal water from the underlying Belt Supergroup. The
recharge water probably is from a deep source, similar to the geothermal recharge
in the Little Bitterroot River valley.

Primary discharge from aquifers in the Camas Prairie basin is by evaporation
and transpiration, withdrawals from wells, and leakage to Camas Creek. Because
Camas Creek essentially flows through a bedrock canyon downstream from Clear Creek,
subsurface outflow from the basin is minor.

An index of potential evapotranspiration in areas of shallow ground water is
given by the free~water-surface evaporation. The annual free-water-surface evapo-
ration mapped by Farnsworth and others (1982) is about 30 in. Water—level measure-—
ments (table 11) indicate that, in general, water is less than 10 ft below land
surface where the surface altitude is less than 2,820 ft. Thus, depth to water is
less than 10 ft below land surface in most of the central part of the basin. 1In
many locations depth to water is less than 5 ft.

Water is withdrawn from wells for domestic supplies, stock watering, and irri-
gation. Forty wells inventoried in the Camas Prairie basin are completed in
valley—-fill deposits. Of these wells, 21 are used for domestic supplies, 6 are
used for irrigation, 3 are used for stock water, and 10 are unused. Nearly all
water withdrawn from wells in the Camas Prairie basin is for domestic or irrigation
use. Withdrawals for stock use are insignificant.
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Reported census figures are not structured in a manner that permits determina-
tion of the population of Camas Prairie basin. However, population can be esti-
mated from the number of households and the average number of persons per house-
hold. U.S. Geological Survey topographic maps show about 50 residences within the
part of the basin underlain by valley-fill deposits. Population characteristics
(U.S. Department of Commerce, 1982) denote the average household size as 2.7
persons in Sanders County, for a population of 135. Using a per—capita consumption
of 150 gal/d (National Water Well Association, 1977), the estimated annual consump-
tion for domestic use in the Camas Prairie basin is about 20,000 gal/d or 23
acre-ft/yr.

Six currently used irrigation wells have been inventoried in the Camas Prairie
basin. The average of the reported and measured discharge values for three of

these wells is 403 gal/min. Pumping of the six wells for 4 months at the average
discharge would result in withdrawal of 1,300 acre-ft/yr for irrigation.

Leakage from the basin to streams can be estimated from base—flow measurements
and streamflow records. Measured surface outflow through the downstream part of
Camas Creek (SE1/4SE1/4NEl/4 sec. 13, T. 19 N., R. 24 W.) on February 15, 1984, was
1.50 ft3/s. Surface inflow to the basin at Camas Creek near Hot Springs (station
number 12388650) was 0.80 ft3/s on the same date, for a net increase of 0.70 ft3/s
or 507 acre-ft/yr.

Jocko and Lower Flathead River Valleys

Recharge to the Jocko and lower Flathead River valleys is primarily from in-
filtration of rainfall and snowmelt on the valley, leakage from streams and irriga-
tion canals that traverse the area, and irrigation return flow. The cyclic effects
on the ground-water level created by infiltration of surface runoff is evident in
figures 12 and 13. There is no evidence of subsurface inflow from geothermal waters
in the upper part of the Jocko drainage. However, a water temperature of 18.0 °C
in well 18N20W32CBDAOl, which is 6 to 9 °C greater than common temperatures in the
area, indicates the probability of some subsurface inflow from geothermal water in
the vicinity of the downstream part of the Jocko River valley. Some water probably
enters the valley—-fill deposits by subsurface inflow from the underlying Belt
Supergroup.

Water is discharged from aquifers in the Jocko and lower Flathead River
valleys by evaporation and transpiration in areas of shallow water table, with-
drawals from wells, leakage to streams, and subsurface outflow through valley
alluvium. The principal means of ground-water discharge is leakage to streams.

The free-water-surface evaporation is about 30 in. annually (Farnsworth and
others, 1982) in the Jocko and lower Flathead River valleys. Depth to water
generally is greater than that which can be affected by evaporation or transpira-
tion by most plants. Depth to water of less than 10 ft, however, is common in
downstream parts of the Jocko valley from near Arlee to near the confluence with
Valley Creek.

Wells in the Jocko and lower Flathead River valleys are used principally for
domestic supplies. Of 84 inventoried wells completed in valley-fill aquifers,
70 are used for domestic supply, 1 is used for public supply at the high school in
Arlee, 1 is used for recreation at a campground, and 12 are unused.
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Reported census figures (U.S. Department of Commerce, 1981) are not structured
to permit accurate determination of the population of the Jocko and lower Flathead
River valleys. However, census figures indicate that the population of the area
probably is between 3,000 and 5,000. Assuming the National Water Well Association
(1977) per-capita consumption of 150 gal/d applies, withdrawals for domestic sup-
plies would be about 500 to 840 acre-ft/yr (average of 670 acre-ft/yr).

Ground-water discharge to streams from the Jocko River valley was estimated
from the difference between surface inflow and outflow. Outflow from the valley
of 145 ft3/s was measured near the mouth of the Jocko River (NE1/4NW1/4NE1/4
sec. 20, T. 18 N., R. 21 W.) on February 13, 1984. Measured surface inflow to the
Jocko River valley was 15.6 ft 3/s at the mouth of Finley Creek (SW1/4SW1/4NWl1/4
sece 2, T. 16 N., R. 20 W.) and 10.0 ft3/s at the mouth of Valley Creek
(NW1/4SE1/4SE1/4 sec. 18, T. 17 N., R. 20 W.) on the same date. The measured
contrlbutlon from Spring Creek (NE1/4SE1/4SEl/4 sec. 22, T. 17 N., R. 20 W.) was
17.9 ft3/s on March 12, 1984, According to records from U.S. Geological Survey
gaging stations on the South Fork Jocko River and Big Knife Creek, flow was uniform
from mid-January to mid-April. Flow of the South Fork Jocko River near Arlee
(statlon 12381400 located in the NE1/4NW1/4NE1/4 sec. 35, T. 17 N., R. 18 W.) was
17 ft3/s and flow of the Big Knife Creek near Arlee, (statlon 12383500 1located
in the NW1/4SW1/4NW1/4 sec. 14, T. 16 N., R. 19 W.) was 4.4 ft3/s on February 13,
1984. Flow in two additional drainages, Jocko River above the South Fork and
Middle Fork Jocko River, were not measured but appeared to have flows similar to
the South Fork. Adding the flow of individual streams, estimated total surface
inflow to the Jocko River on February 13, 1984, is about 100 ft 3/s. Total ground-
water contribution to the Jocko Rlver, the difference of inflow and outflow, there-
fore is estimated to be about 45 ft3/s or about 33,000 acre-ft/yr.

Subsurface outflow can be estimated using data from test well 18N21W21BCBBO1,
which contains 58 ft of producing gravel and soft sandstone. An average hydraulic
conductivity of 500 ft/d was estimated from drill cuttings using a method described
by Lohman (1972, p. 53). Water-level measurements from wells in the downstream
part of the Jocko River valley indicate an average hydraulic gradient of 20 ft/mi
or a unit gradient of 0.,0038. The width of the valley at the well location is
about 6,000 ft. An average thickness of the sand and gravel deposits of 60 ft in
this section of the valley would permit a subsurface outflow of 660,000 ft3/d or
about 5,500 acre-ft/yr.

Summary of Recharge and Discharge Components

Recharge and discharge components for the valley-fill aquifer systems for each
of the four basins on the reservation are summarized in table 9. Recharge to
ground—water systems includes direct infiltration of precipitation, leakage from
streams and irrigation canals, subsurface inflow to the basins including contribu-
tion from deep geothermal ground-water circulation, and irrigation return flow.
Discharge from ground-water systems in the basins includes evaporation, transpira-
tion by plants, withdrawals from wells, leakage to streams, and subsurface out-
flow.

Because of the expanse and complexity of the irrigation systems on the Flat-
head Reservation, the determination of many of the components was beyond the scope
of this study. Also, owing to the complexity of determination of the components
of inflow and the apparent balanced condition of the ground-water systems, empha-
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sis was placed on determination of discharge components to provide an indicatio
of the ground-water budget for the basins.

Table 9.--Summary of recharge and discharge components for valley-fill
aquifer systems within the Flathead Indian Reservation

Quantity, in acre-feet per year

Jocko and

Little lower
Bitterroot Camas Flathead
Mission River valley- Prairie River
Component Valley Big Draw area basin valley
Recharge
Infiltration of precipitation D) D) () H
Leakage from streams and canals ) D) ) H
Subsurface inflow 2610 31,600 H H
Irrigation return flow H hH H hH
Discharge
Evaporation and transpiration ) M) H) H
Withdrawals from wells 5,800 6,600 1,300 670
Leakage to streams 240,000 11,400 510 33,000
Subsurface outflow 7,400 610 M) 5,500

INot measured.

2From Little Bitterroot River valley.

3Geothermal inflow in Camas-Hot Springs—Camp Aqua area.
“Minor, owing to bedrock canyon in outflow area.

Bedrock Aquifers

Bedrock aquifers, comprised principally of the Belt Supergroup, underlie the
entire Flathead Reservation. Bedrock aquifers commonly contain the only source of
ground water in the mountains and hills surrounding and within the reservation,
where bedrock is exposed.

Aquifer Properties
Primary permeability of the quartzites, argillites, shales, and carbonates

that compose the Belt Supergroup is negligible. Secondary permeability, however,
is present, and water is available in areas where the rocks are fractured. Depth
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of drilling required for water supplies is dependent on the depth of fractured
zones at the drillsite, and the quantity of water available is dependent on the
degree of fracturing. For example, well 15N19WO5BCCCOl, with 21 ft of well open
to Belt rocks, yields 33 gal/min with 10.3 ft of drawdown, whereas well
24N21W32DDDDO1, with 597 ft of the well open to Belt rocks, produces only 6.3
gal/min with 36.15 ft of drawdown. However, according to the driller's log (not
in this report), only 110 ft of the rocks are fractured in well 24N21W32DDDDOI.

Discharge of 33 tested wells ranges from 2.5 to 40 gal/min and averages 9.5
gal/min (table 10). Specific capacity of the tested wells ranges from 0.08 to 3.2
(gal/min)/ft and averages 0.73 (gal/min)/ft. From 5 to 597 ft of Belt rocks are
open to the wells tested. The specific capacity per foot of rock open to the well
ranges from 0.0003 to 0.152 (gal/min)/ft and averaged 0.024 (gal/min)/ft.

Most wells within the study area producing from Belt rocks are used for domes-
tic water supplies. Of the 48 wells inventoried, 38 are used for household pur-
poses, 2 are used to supply housing subdivisions, 1 is used for stock watering, 1
is used for stock and irrigation, and 6 are unused.

Ground-Water Movement

The principal direction of water movement in aquifers of the Belt Supergroup
is from the mountains surrounding the reservation, where the rocks crop out, toward
the areas where the bedrock surface is lower. The very generalized potentiometric
surface represented in figure 16 probably depicts the general pattern of a regional
flow system within the study area.

High water levels in the north-central part of figure 16 depict the effect of
recharge from local bedrock highs within the interior of the reservation and repre-
sent a local flow system superimposed on the regional system. If water—~level data
were available, similar patterns likely would be evident in other topographically
high areas such as Moiese Hills, Valley View Hills, and the Salish Mountains.
Springs and seeps along the hillsides, resulting from the interception of downward-
moving water from higher altitudes, are evidence of local flow systems. A general-
ized conceptual model of flow systems in aquifers of the Belt Supergroup is shown
in figure 17.

Water levels in three wells completed in aquifers of the Belt Supergroup have
been measured since October 1983. Wells 23N21W19CBCOl1 and 23N21W23BCAAO1l are
located north of the Flathead River in the higher altitudes of Irvine Flats and
Sunnyslope basin; water levels in these wells are representative of conditions in
recharge areas. Well 22N21W28DDDDO1 is located south of the Flathead River in the
northwestern part of the Mission Valley; the water level, about 360 ft above the
top of the formation, is representative of a discharge area.

Water—level records for all three wells indicate a general water-level decline
(fig. 18). These records, however, were collected during approximately 2 years of
less than normal precipitation that were preceded by 4 consecutive years of greater
than normal precipitation at the Polson Kerr Dam and Saint Ignatius weather sta-
tions. The water level in wells with long-term records, but completed in valley
fill materials, shows a similar pattern. Water level in these wells generally was
higher than normal during the early 1980's and declined during 1984 and 1985. The
declining water level may be only a reflection of the precipitation pattern.
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Table 10.--Specific capacity of wells completed in the Belt Supergroup

Specific
Specific capacity per
Length of Dis- capacity foot open
saturated charge (gallons (gallons
open (gallons per per minute Pumping
Local interval per minute per foot period
No. (feet) minute) per foot) per foot) (hours)

15N19W05BCCCOL 21 33 3.2 0.152 1.5
15N20W13BABBO1 52 30 3.1 .060 .2
15N20W23DCAAQL 15 6.9 1.6 .107 1.5
16N19W09BCADOL 62 4.4 2.5 .040 8.3
16N19W09DDCCO1 40 17 1.5 .038 .8
16N20W02BBDDO1 42 7.2 .60 .0l4 1.0
16N20W10CCBAOL 110 5.1 1.3 .012 .2
17N20W18CCDAOL 5 7.0 .15 .031 .3
18N19W04DDBBO1 12 7.9 .33 .027 .6
18N19W22CADDO1 68 4.2 .15 .002 o5
18N20W23DADA01 10 3.9 .10 .010 .5
18N20W25DBDDO1 76 5.2 .31 .004 .5
19N24W04CACAQL 10 3.2 .22 022 .3
20N19W16BDCBO1 10 6.5 .28 .028 .5
20N20W16ABDCOL 5 6.7 .08 .015 .3
20N20W20AADAQ1 52 2.5 .35 .007 .3
20N21w25BBCCOL 15 12 .65 .043 .3
20N24W18DDACOL 20 3.2 .13 .007 .5
20N24W19AAAAQL 45 5.7 .17 .004 .3
20N24W29CDDDO1 6 5.7 .26 .043 .5
21N24W10AADDOL 221 40 2.2 .010 .2
21N24%w11DDDDOL 68 12 W45 .006 .5
22N20W17ABACOL 145 3.8 .23 .002 .2
22N20W17DCABOL 124 7.5 .69 .006 .3
22N23W28BADDO1 132 8.0 .30 .002 .3
23N19W07BAAAOL -- 6.0 .94 -- .3
23N19W07BDACO1 166 7.5 .25 .002 .3
23N20W10DCDCOL 15 5.9 .60 .040 .3
23N20W16BDCAOL 35 8.0 .20 .006 .3
24N19W22CBAAOL 18 1 .32 .018 .3
24N21W10BDCAOL 386 15 .59 .002 .3
24N21W32DDDDO1 597 6.3 17 .0003 .3
24N21W36DBCAOL 576 4.6 .30 .001 .3
Average 9.5 .73 .024

EXPLANATION FOR FIGURE 16

===2.900==POTENTIOMETRIC CONTOUR--Shows approximate
altitude of the woter surfoce in welis, 1983. Repre-
sents on approximation of a composite hydraulic
head. Dashed where approximately tocated. Confour

Interval 100 feet. Datum is seq level

«——— OGENERALIZED DIRECTION OF 8ROUND-WATER FLOW

2,770
333 *

WELL--Upper number is altitude of water surface, in
feet above sea ievel. Lower number, where shown, is

depth of well, in feet belaw land surface
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Figure 17.--Conceptual model of flow systems in aquifers of the Belt Supergroup.
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Figure 18.--Hydrographs for wells completed in aquifers of the Belt Supergroup.
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Recharge and Discharge

Recharge to bedrock aquifers results from infiltration of rainfall and snow-
melt where Belt rocks are exposed (ple 1). Recharge to deep flow systems, which
may be at depths of several thousand feet, may originate outside the study area
and enter by subsurface flow. The presence of geothermal water in the Hot Springs
and Camp Aqua areas provides evidence of deep, and probably regional, circulation
of ground water in the Little Bitterroot River valley. Donovan (1985) estimates
that the depth of circulation of the geothermal water in the Camp Aqua area is

2 mi.

Discharge from local flow systems in Belt rocks occurs as numerous springs
and seeps on hillsides as well as subsurface discharge to valley-fill deposits.,
- Water-level data from wells completed in Belt rocks indicate that hydraulic head
increases with depth in most areas, indicating an upward-flow component. In areas
overlain by valley-fill deposits, the water level in bedrock wells typically is
above the contact of Belt rocks and valley-fill deposits, indicating discharge
from the bedrock aquifers to the valley fill in most of the reservation. Water
within the deep regional flow system also flows from the study area through the
Belt rocks.

The quantity of discharge from the bedrock to the valley-fill deposits is
dependent on the differential hydraulic head between the bedrock and valley-fill
aquifers, the hydraulic characteristics of the two units, and the areal extent and
distribution of fracture systems contiguous with the valley-fill deposits. Because
the depth of valley-fill deposits has been estimated to be as much as 3,500 ft
(Boettcher, 1982), data for the determination of these variables are difficult and

expensive to collect and have not yet been obtained.

Ground-Water Quality

Water-Use Standards

Domestic and public supply, livestock watering, and irrigation constitute the
most common uses of ground water in the study area. Some ground water also is
used for commercial, industrial, and recreational purposes.

Primary and secondary drinking-water standards established by the U.S. Envi-
ronmental Protection Agency (1986a,b) may be used as guides to the suitability of
water for domestic use. Primary standards, which are Federally enforceable, per-
tain to public water supplies and include substances known to be toxic to humans
in small quantities. An excess concentration of any of the constituents consti-
tutes a basis for rejection of the supply. Secondary standards are not Federally
enforceable but are intended as guidelines for the States. These regulations
control contaminants that primarily affect the esthetic qualities relating to the
public acceptance of drinking water. U.S. Environmental Protection Agency drinking-
water standards are:
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Maximum contaminant

level

Equivalent
Primary Secondarg trace-constituent
standard!, standard?, concentration3,
in milligrams in milligrams in micrograms
per liter per liter per liter
Arsenic 0.05 -- 50
Barium 1 -- 1,000
Cadmium .010 - 10
Chloride -- 250 --
Chromium .05 -- 50
Copper -- 1 1,000
Dissolved solids -- 500 --
Fluoride 4.0 2.0 -
Iron -- .3 300
Lead .05 -- 50
Manganese -- .05 50
Mercury .002 -- 2
Nitrate (as N) 10 -- --
Selenium .01 -- 10
Silver .05 -- 50
Sulfate -- 250 --
Zinc -- 5 5,000
pH -- 46.5-8.5 --

1y.S. Environmental Protection Agency (1986b).

2y.S. Environmental Protection Agency (1986a).

3The U.S. Geological Survey reports trace-constituent concentrations in micrograms
per liter.

4Reported as unit.

Livestock raising is a major industry throughout the area and stock consumption
is an important water use. McKee and Wolf (1971, p. 112) list the maximum limits
of dissolved-solids concentration for various types of livestock as follows:

Dissolved—solids
concentration, in

Dissolved~solids
concentration, in

Livestock milligrams per liter Livestock milligrams per liter
Poultry 2,860 Cattle (dairy) 7,150
Swine 4,290 Cattle (beef) 10,000
Horses 6,435 Sheep (adult) 12,900

Some investigators (see McKee and Wolf, 1971, p. 113) indicate that these
values are much too large for optimum growth and development of livestock. Also,
certain major ions may be more limiting than the sum of all constituents. For
example, livestock can tolerate the greatest dissolved solids when the primary
constituents in the water are sodium and chloride. Water containing a large con-
centration of sulfate is much less desirable.

The suitability of ground water for livestock watering can be assessed by

reference to a classification developed by the Montana State College, Agriculture
Experiment Station (McKee and Wolf, 1971, p. 113):
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Dissolved—-solids concentration,

Classification in milligrams per liter
Good 0-2,500
Fair 2,500-3,500
Poor 3,500-4,500
Unfit More than 4,500

The suitability of water for irrigation use is dependent on the concentrations
of dissolved solids and specific ions as well as factors such as soil type, soil
drainage, and crop type. Sustained application of water containing large dissolved-
solids concentrations can result in increased salt concentrations in the root zone.
The part of the applied irrigation water that remains in the soil, the soil solu-
tion, tends to become more concentrated as relatively pure water is used by plants
or lost upward through capillary action and evaporation. If the root zone is not
leached, the salt concentration of the soil solution will increase until it reaches
the limit of solubility of the salt.

According to McKee and Wolf (1971, p. 107) the maximum concentration of dis-
solved solids considered suitable for best crop growths of all types of plants,
including salt-susceptible plants, is about 1,000 mg/L (milligrams per liter). A
dissolved-solids concentration of about 3,150 mg/L generally is the maximum for
the safe watering of any plant, provided that drainage is excellent and each water=
ing is of sufficient volume to leach the root zone.

A large concentration of sodium in irrigation water can cause accumulations of
sodium ions and a breakdown of granular soil structure. The result is defloccula~-
tion of the soil, which results in a sealing of soil pores and a decrease in soil
permeability. Additional increases in sodium percentage cause continued deteriora-
tion of the soil and an increase in pH, producing alkali soil.

A measure of the probability of damage to soil structure from applied irriga-
tion water, termed sodium~adsorption ratio (SAR), was developed by the U.S. Salini-
ty Laboratory Staff (1954). SAR indicates the tendency of water to enter into ion-
exchange reactions in the soil and is defined as:

(Na't)
SAR = (2)
(Ca*2) + (Mg*2)
2
where ion concentrations (Na = sodium, Ca = calcium, and Mg = magnesium) are ex-—

pressed in milliequivalents per liter. Because divalent cations generally are
preferentially held in exchange positions on clay minerals, the displacement of
Ca*2 and Mg*? by Nat is unlikely unless the sodium percentage is considerably

larger than 50 or the total concentration of solutes is very large (Hem, 1985, p.
161). The Federal Water Pollution Control Administration (1968, p. 155) reports

that SAR values of 4 to 8 may injure sodium-sensitive plants. Waters with an SAR
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value greater than 10 will present an appreciable sodium hazard in fine-textured
soil having a large cation-exchange capacity (McKee and Wolf, 1971, p. 110),

Valley-Fill Aquifers

Water from wells and springs producing from valley-fill aquifers contains
relatively small concentrations of dissolved minerals (tables 14 and 15). Water
commonly is calcium bicarbonate type in most areas, although sodium bicarbonate
water is common in the central and southern parts of the Little Bitterroot River
valley.

Dissolved-constituent concentrations in water from most wells and springs
sampled (table 16 in the Supplemental Information section) were considerably 1less
than Federal drinking-water standards. Most trace—element concentrations were
less than the detection limit for the analytical methods used.

The dissolved-solids concentrations range from 42 to 1,100 mg/L for 71 samples
from wells and springs in the valley-fill aquifers. These extremes are also the
extremes for wells and springs anywhere on the reservation. Three samples, all
from the southwestern part of the Mission Valley, contained dissolved-solids con-
centrations in excess of the 500 mg/L standard. Water from one well (20N20W30DCDO1)
contained a sulfate concentration greater than the 250 mg/L standard. The second-
ary standard of 2.0 mg/L for fluoride was exceeded in samples from two wells in
the Mission Valley and three wells in the Little Bitterroot River valley. The
primary standard of 4.0 mg/L for fluoride was exceeded in samples from one well in
the Mission Valley and three wells and two springs in the Little Bitterroot River
valley. Iron and manganese were the only trace elements that exceeded the Federal
drinking-water standards (table 17 in the Supplemental Information section). Iron
concentrations in excess of the 300 ug/L (micrograms per 1liter) standard were
detected in samples from eight wells in the Mission Valley, three wells in the
Little Bitterroot River valley, and one well in the Jocko River valley. Large
iron concentrations, however, may be the result of insufficient flushing of steel-
cased wells during sampling. Manganese concentrations in excess of the
50-ug/L standard were detected in samples from 11 wells in the Mission Valley,
8 wells in the Little Bitterroot River valley, 1 well in Camas Prairie, and 1 well
in the Jocko River valley. All samples collected from valley-fill aquifers meet
recommendations for livestock use.

Water from valley~fill aquifers generally is considered to be suitable for ir-
rigation use. Water from three wells and two springs (21N24WO3BBCO1, 22N23W19DAAOL,
22N23W29ACB01, 21N24WO3BBAO1, and 22N24W34CDC0O2) all 1located in the Camas-Hot
Springs and Camp Aqua geothermal areas, had sodium-adsorption ratios greater than
10, the maximum value recommended to avoid appreciable sodium hazard in fine-
textured soil. Temperature of water from these wells and springs ranged from 24.0
to 49.0 °C, indicating the source is geothermal water. Water derived from or af-
fected by deep circulating geothermal systems may not be suitable for irrigation
use.

Bedrock Aquifers

Water samples collected from eight wells and springs producing from the Belt
Supergroup (tables 14 and 15) generally were a calcium~-sodium bicarbonate type and
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had a median dissolved-solids concentration of 205 mg/L. However, the samples were
collected from depths less than 450 ft and may not be indicative of water quality
at greater depths.

Water from the aquifer generally meets Federal drinking—water standards
(tables 16 and 17). Fluoride, in a concentration of 2.3 mg/L in water from well
19N24WO04AADBO1, and manganese, in a concentration of 230 ug/L in water from spring
18N21WO9CDAOl, were the only constituents that exceeded the standards. All samples
from the aquifer also meet recommendations for livestock use.

Water from the aquifer generally is considered to be suitable for irrigation
use. Water from one well, 19N24WO4AADBOl, had a sodium—-adsorption ratio (SAR)
greater than 10, which is the maximum recommended to avoid appreciable sodium
. hazard in fine-textured soil. The temperature of water from this well, located
near the southwest edge of Camas Prairie basin, was 25.0 °C, implying that water
derived from deep-circulating geothermal systems may not be suitable for irriga-
tion.

SUMMARY

The ground-water system in parts of the Flathead Indian Reservation has a
large potential as a source of irrigation water for many areas that cannot be
served economically by surface canal systems. The geohydrology of the area was
studied to provide information that could be used by the Confederated Salish and
Kootenai Tribes to formulate ground-water development plans.

The Flathead Indian Reservation encompasses about 1,950 mi2 in Flathead, Lake,
Missoula, and Sanders Counties in northwestern Montana. The area is composed
principally of isolated structurally controlled valleys and basins underlain by
unconsolidated deposits and separated by mountainous ridges.

The entire reservation is drained by the Flathead River and its tributaries.
The Mission Valley, Jocko River valley, and the northern part of the Little Bitter-
root River valley are irrigated extensively by a complex system of canals that
substantially alters the natural drainage system.

The climate in the area is variable, owing to orographic effects of the moun-
tainous terrain. Mean annual precipitation in the valleys ranges from about 11 to
16 inches, whereas annual precipitation in the Mission Mountains, which form the
eastern boundary of the reservation, is almost 100 inches. Mean annual temperature
in the valleys is about 45 °F but temperatures at the higher altitudes are much
cooler, as indicated by glaciers and permanent snowfields.

Bedrock in the reservation, which forms the surrounding mountains, consists
principally of fine-grained clastic and carbonate rocks of the Precambrian Belt
Supergroup. Typical rock types include argillite, siltite, quartzite, and lime-
stone that are generally light- to medium-gray, commonly with green and purple
tints. The Belt rocks have undergone several episodes of folding and faulting as
well as low-grade regional metamorphism since deposition. The result is a sequence
of rocks that is commonly but not greatly deformed and is extensively faulted and
fractured.
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Igneous rocks are present at the surface in two areas within the reservation.
In the southwest part of the reservation, linear outcrops of dark, fine- to medium-
grained intrusive rocks represent dikes and sills of Precambrian age within the
Belt rocks. Near the northwest corner of the area, extrusive rocks are composed
primarily of white to light-gray andesitic tuff. These volcanic rocks are regarded
to be either late Tertiary or early Pleistocene age because of their relative
stratigraphic position with surrounding Tertiary and Quaternary sediments, but
generally are regarded as late Tertiary(?) in this report.

Valley-fill deposits consist of boulders, cobbles, gravel, sand, silt, and
clay primarily of glacial and glaciolacustrine origin as a result of several ad-
vances of the Cordilleran ice sheet and inundation by glacial Lake Missoula.
Gravity data indicate that the thickness of valley-fill sediments may be as much
as 3,500 feet. Alluvial deposits of Holocene age are present along most streams.
The glacially related deposits are underlain by semi-consolidated to well-cemented
siltstone, fine-grained sandstone containing plant matter, low-rank coal, and local
conglomerate--all of probable Tertiary age in the larger valleys and basins.

The valleys and basins within the Flathead Reservation comprise two principal
geologic regions: (1) areas overridden and principally affected by the Cordilleran
ice sheet or mountain glaciers and (2) areas only indirectly affected by continen-—
tal glaciation. Valley-fill deposits along the Mission Valley, Jocko River, and
Finley Creek typically consist of a complex assemblage of glacial drift including
ground, terminal, and lateral moraines as well as glacial outwash deposits and
remnants of glaciolacustrine silt and clay. Deposits in the Little Bitterroot
River valley and Camas Prairie basin generally consist of fluvial sand and gravel
overlain by large thicknesses of silt and clay resulting from inundation by glacial
Lake Missoula.

Reported and measured discharges from wells in valley-fill aquifers range
from 0.5 to 1,500 gal/min in the Mission Valley, 2.5 to 1,600 gal/min in the Little
Bitterroot River valley, 2.7 to 600 gal/min in Camas Prairie basin, and 2 to 400
gal/min in the Jocko and lower Flathead River valleys. The extreme heterogeneity
of the valley-fill deposits is reflected by the large range of specific capacity.
Specific—-capacity values range from 0.10 to 305 (gal/min)/ft in the Mission Valley,
0.05 to 80 (gal/min)/ft in the Little Bitterroot River wvalley, 0.56 to 200
(gal/min)/ft in Camas Prairie basin, and 0.03 to 56 (gal/min)/ft in the Jocko and
lower Flathead River valleys.

Aquifer tests using wells completed in Quaternary alluvium or glacial deposits
indicate transmissivity values of 42 to 45,600 ft2/d. Tests using wells completed
inzdeposits of probable Tertiary age indicate transmissivity values of 3,2 to 18
ft</d.

The principal direction of ground-water flow in the Mission Valley is to the
west and southwest from near the front of the Mission Range toward the Flathead
River and the gap north of Dixon between Communion Butte and the National Bison
Range. Ground-water flow in the Big Draw and Little Bitterroot River valleys
primarily is west, south, and southeast, following the trend of the respective
valleys. Flow in Camas Prairie basin generally is from the north, east, and west
margins toward the center of the basin and then southward toward the Flathead
River. Ground-water flow in the Jocko River, Finley Creek, and lower Flathead
River valleys generally is downvalley.
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Water level in valley-fill aquifers fluctuates seasonally in response to re-
charge from streams and irrigation canals and discharge from wells. Where irriga-
tion canals are present, such as the Mission Valley and the Jocko River wvalley in
the vicinity of Arlee, water levels generally rise during the summer and decline
during the winter. Water levels in other areas generally rise during the winter
and spring and decline the rest of the year. Water-level declines durimg sunmmer
are especially pronounced in parts of the Little Bitterroot River valley because
of the withdrawal of large volumes of water for irrigation.

Water recharge to valley-fill aquifers occurs by direct infiltration of snow-
melt and rainfall, leakage from streams and irrigation canals, subsurface inflow,
and irrigation return flow. Water discharge from the valley-fill aquifers occurs
through evaporation, transpiration by plants, withdrawals from wells, 1leakage to
streams, and subsurface flow from the area. Discharge of ground water in the
Mission Valley includes about 5,800 acre-ft/yr from wells, 240,000 acre-ft/yr
leakage to rivers and streams, and 7,400 acre-ft/yr subsurface flow through uncon-
solidated deposits of the Flathead River north of Dixon. Ground-water discharge
from Big Draw and the Little Bitterroot River valley includes about 6,600 acre-ft/yr
from wells, 11,400 acre-ft/yr to surface drainages, and 610 acre-ft/yr through
subsurface flow near the mouth of the Little Bitterroot River. Discharge from
Camas Prairie basin includes about 1,300 acre-ft/yr from wells and about 510
acre-ft/yr to Camas Creek. Discharge from the Jocko and lower Flathead River
valleys includes about 670 acre-ft/yr from wells, 33,000 acre~ft/yr to streams,
and 5,500 acre-ft/yr subsurface flow through sediments in the Jocko River valley
near the mouth,

Primary permeability of the quartzites, argillites, shales, and carbonates
that compose the Belt Supergroup is negligible. Water is available, however, from
zones of secondary permeability where the rocks are fractured. Discharge of 33
wells in bedrock aquifers ranges from 2.5 to 40 gal/min and averages 9.5 gal/min.
Specific capacity of the wells ranges from 0.08 to 3.2 (gal/min)/ft and averages
0.73 (gal/min)/ft.

The principal direction of water flow in aquifers of the Belt Supergroup is
from the mountains surrounding the reservation toward the valleys, where the bed-
rock surface is lower. Recharge to shallow flow systems results from infiltration
of rainfall and snowmelt where Belt rocks are exposed. Recharge to deep flow
systems may originate outside the area and enter by subsurface flow. The presence
of geothermal water in the Hot Springs and Camp Aqua areas provides evidence of
deep, and probably regional, circulation of ground water in the Little Bitterroot
River valley. Discharge from local flow systems in aquifers of the Belt Supergroup
occurs as numerous springs and seeps on hillsides as well as subsurface discharge
to valley-fill deposits. Water within the deep regional flow system also flows
from the study area through the Belt rocks.

Water from wells and springs in the reservation commonly is of the calcium
bicarbonate or sodium bicarbonate type and contains relatively small concentrations
of dissolved minerals; dissolved-solids concentrations range from 42 to 1,100 mg/L.
All dissolved-constituent concentrations in most samples from wells and springs
were considerably less than Federal drinking-water standards. The drinking-water
standard for fluoride, sulfate, iron, manganese, or dissolved solids was exceeded
only at a few locations. Most trace-element concentrations were less than the
detection limit for the analytical methods used.
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Table ll.—-Records of inventoried wells, springs, and test holes
[-- or =, no data or not applicable]

Local number—-numbering system described in text.

Type of site--P, pond; S, spring; W, well; X, test hole.

Altitude of land surface~-reported in feet above sea level.

Primary use of water——C, commercial; H, domestic; I, irrigation; N, industrial;
P, public supply; R, recreation; S, stock; U, unused.

Depth of well-—-in feet below land surface.

Type of finish (well completion)--0, open end; P, perforated; S, screen; X, open
hole.

Top of open interval--in feet below land surface.

Bottom of open interval--in feet below land surface.

Water level--in feet below or above (+) land surface.

Water-level source—--D, driller; L, geophysical log; O, owner; R, reported; S,
measured by U.S. Geological Survey.

Discharge——in gallons per minute.

Method of discharge measurement--C, current meter; E, estimated; M, totaling meter;
0, orifice; R, reported; V, volumetric.

Water temperature—-in degrees Celsius.

Specific conductance~—in microsiemens per centimeter at 25 degrees Celsius; onsite
measurement.

pH--onsite measurement.
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Table 11.--Records of inventoried wells. springs, and test holes--Continued

Alti-
tude
of Pri- Bottom

land mary Depth Top of of Date

Type sur- use of Type open open Water Water- water

Local of face of well of interval interval level level level
number site (feet) water (feet) finish (feet) (feet) (feet) source measured
TS5N19WOS5SBBCCO1 W 3,840 H 188 0 -- -~ 115.08 S 07-27-83
15N19W05BCCCO1 W 3,880 P 473 S 452 473 244,20 S 07-20-83
15N19W07BCCCO1 W 3,680 H 90 S 85 90 21,18 S 07-15-83

T5N20W12CAACO1 W 4,080 H 128 P 107 128 -- - --
15N20W12CAD 01 W 3,960 H 95 - -- -- 25.34 S 06-26-75
15N20W13BABBO1 %) 4,000 P 431 X 379 431 +156.76 S 07-20-83
15N20W13BCCCO1 W 3,920 H 56 P 50 53 3.08 S 07-14-83
15N20W13CADAO1 W 3,920 U 122 o -- -~ 25.00 L 09-14-83
15N20W13CADAO2 W 3,920 H 61 S 43 51 14.83 S 06-26-75
15N20W13CADAO3 W 3,920 U 112 P 46 52 30.40 S 10-10-83
15N20W13DCAAO1T W 4,000 H 130 0 -- -- 68.98 S 07-19-83
15N20W23DCAAO1T W 4,040 H 70 P 40 55 4.80 S 07-12-83
15N20W24BCCBO1 W 4,000 H 42 o -- -- 19.13 S 07-21-83
15N20W26ABC 01 W 3,960 H 69 - -- -- 24,83 S 06-26-75
16N19WO6BBB Ot W 3,160 H 101 - -- -- 78.20 S 06-~24-75
16N19W06CCBBO1 W 3,200 H 105 P -- -- 92.00 D 06-23-67
16NT9WO7AAB 01 W 3,240 H 137 - -- -- 117.58 S 06-~24-75
16N19WO7DBCAO1 W 3,200 H 182 4] -- -- 125.00 D 05-21-69
16N19W0O8CADBO1 w 3,200 R 70 o] -- -- 45.90 S 08-09-83
16N19W08DCD 01 W 3,320 H 155 - -- -- 120.47 S 06-25-75
16819W09BCADO1 W 3,320 H 98 X 36 98 41,08 S 08-05-83
16N19W09CADBO1 W 3,320 H 47 - -- -- 17.55 S 08-03-83
16N19W09CCABO1 W 3,320 H 141 P 135 140 114.37 S 08-02-83
16N19W09CCABO2 %) 3,320 U 154 P 135 154 116.95 S 08-16-83
16N19W09CDBAO1 w 3,360 H 157 (o] -- -- 107.20 S 08-03-83
16N19W09DDCCO1 W 3,400 H 125 P 85 125 66.67 S 08-05-83
16N19W10DBACO1 W 3,420 H 117 o] -- -- 91.95 S 08-04-83
16N19W11BACBO1 W 3,560 H 90 0 -- -- 58.58 S 08-03-83
16N19W16ABABO1 W 3,400 H 147 o -- -- 112.86 S 07-29-83
16N19W16BABAO! W 3,360 H 173 0 -- -- 112.75 S 08-02-83
16N19W16CCA 01 W 3,360 H -- - -- -~ 9.97 S 06-25~75
16N19W16DCCDO1 W 3,460 H 230 P 190 230 62.60 S 08-05-83
16N19W16DDCAO1T W 3,520 H 122 P 110 122 28.36 S 08-09-83
16N19W18AABDO1 W 3,240 H 115 0 -- - 88.00 D 08-07-70
16N19W18BBAAO1 W 3,200 H 85 - -~ - 56.01 S 08-04~83
16N19W18BBBCO1 W 3,200 H 80 (o] -- - 40.51 S 07-26-83
16N19W18BCA 01 W 3,200 H -- - -- -~- 25.41 S 06-25-75
16N19W19DCA 01 W 3,360 H 220 - -- -- 24.79 S 06-25-75
16N19W20CAADO1 W 3,360 H 482 o] -- -~- 77.46 S 07-22-83
16N19W20DDA 01 w 3,520 H 40 (o] -~ -- 5.45 S 06-25-75
16N19W30BCCDO1 W 3,440 H 40 0 -- -- 17.70 S 08-05-83
16N19W30CDBCO1 w 3,480 R 58 P 42 49 10.00 S 07-22-83
16N19W30DBA 01 w 3,480 H 96 - -- -- 22.46 S 06-25-75
16N19W31BBBBO1 w 3,440 H 34 o] -~ ~- 7.64 S 07-21-83
16N19W31CBA 01 w 3,520 H 53 - -~ -- 17.32 S 06-26-75
16N19W31DABBO1 W 3,670 u 63 - -- -- 41.20 S 08-05-83
16N19W31DDABO1 w 3,640 R 118 (o] -- -- 73.00 D 10-30-74
16N20W01BCC 01 w 3,080 H 86 - -- ~-- 62.40 S 06-24-~75
16N20WO1CABAO1 W 3,160 H 104 P 91 104 69.80 S 08-16-83
16N20W02BBDDO1 w 3,320 H 207 P 144 186 33.00 S 08-16-83
16N20W02CDD 01 w 3,080 H -- - - - 34,50 S 06-24-75
16N20W10CCBAO1 W 3,760 H 180 P 70 180 54.70 S 08-16-83
16N20W11AAC 01 w 3,000 H 80 - -- - 39.61 S 07-02-75

16N20W11AAD 01 w 3,000 P 93 - -- -- -- - --
16N20W11ADDCO1 W 3,040 H 68 P 63 68 41,15 S 08-10-83

16N20W11DAAAO1 W 3,120 R 75 0 - -- -~ - --
16N20W11DAABO1 W 3,120 H 75 P -- -- 21,70 S 08-10-83
16N20W11DBBDO1 W 3,040 H 66 P 63 65 34,73 S 08-10-83
16N20W12BBBDO! W 3,120 H 87 o] - -- 67.00 D 02-22-63
16N20W12CBB 01 W 3,120 U 68 - -- -- 32.54 S 06-26-75
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Table t1.--Records of inventoried wells, springs, and test holes--Continued

Method of Water Specific Date
discharge temper- con- quality
Discharge measure- ature ductance PH parameter Geologic Local
(gal/min) ment (°C) (uS/cm) (units) measured unit number
7.2 v 9.0 110 6.5 07-27-83 Glacial drift 15N19W05BBCCO1
33 M 10.5 170 7.2 07-20-83 Belt rocks 15NT19WO05BCCCO1
4.1 \ 9.5 264 7.4 07-15-83 Glacial drift 15N19W07BCCCO1
-- - - - - -- Belt rocks 15N20W12CAACO1
-- - -- - -- -- Glacial drift 15N20W12CAD 01
30 v 10.0 106 8.3 07-20-83 Belt rocks 15N20W13BABBC1
11 v 8.0 98 7.3 07-14-83 Glacial drift 15N20W13BCCCO1
7.0 R -~ -- -- -- Glacial drift 15N20W13CADAO1
60 R 7.5 40 -- 06-26-75 Glacial drift 15N20W13CADAO2
30 R -- -- -- -- Glacial drife 15N20W13CADAO3
11 v 9.0 278 7.7 07-19-83 Glacial drift 15N20W13DCAAO1
6.9 \ 8.0 145 7.3 07-12-83 Belt rocks 15N20W23DCAAO1
6.2 \Y 8.5 174 7.2 07-21-83 Glacial drift 15N20W24BCCBO1
-- - 8.5 163 -- 06-26-75 Glacial drift 15N20W26ABC 01
-- - 9.0 250 - 06-24-75 Glacial drift 16N19WO6BBB 01
12 R 8.5 260 8.3 08-01-83  Alluvium 16N19WO6CCBBO1
-- - 9.0 237 - 06-24-75 Glacial drift 16N19WO7AAB 01
35 R -- -- -- -- Alluvium 16N19WO7DBCAOT
9.2 \ 7.0 20 8.4 08-05-83 Alluvium 16N19WOBCADBO1
-- - 8.5 235 -- 06-25-75 Glacial drifc 16N19W0O8DCD Ot
4.4 \ 10.0 255 8.1 08-04-83 Belt rocks 16N19WO9BCADO1
8.5 \ 9.0 200 8.1 08-03-83  Alluvium 16N19WO9CADBO1
6.7 v 7.0 245 7.9 08-02-83 Alluvium 16N19WO9CCABO1
12 R -~ - -- -- Alluvium 16N19WO9CCABO2
9.0 v 8.0 240 7.9 08-03-83  Alluvium 16N19WO9CDBAO1
17 v 9.0 195 8.2 08-05-83 Belt rocks 16N19W09DDCCO1
7.7 v 8.5 342 8.0 08-04-83  Alluvium 16N19W10DBACO1
6.5 \Y 9.0 342 7.9 08-02-83 Belt rocks 16N19W11BACBO1
5.2 v 11.0 390 7.6 07-29-83  Alluvium 16N19W16ABABO1
6.3 \ 11.0 300 7.5 08-02-83  Alluvium 16N19W16BABAO]
-- - 9.0 155 -- 06-25-75 Glacial drift 16N19W16CCA 01
3.4 v 10.0 362 7.9 08-05-83 Glacial drift 16N19W16DCCLO1T
5.3 v 10.0 140 7.7 08-09-83 Glacial drift 16N19W16DDCAO1
24 R 11.0 230 8.1 07-22-83  Alluvium 16N19W18AABDO1
6.0 v 12.0 210 8.2 08-04-83  Alluvium 16N19W18BBAAO1
4.9 \ 10.5 262 7.7 07-26-83  Alluvium 16N19W18BBBCO1
-- - 9.5 235 - 06-25-75 Glacial drift 16N19W18BCA 01
-- - 9.5 -- -- 06-25-75 Glacial drift 16N19W19DCA 01
9.8 v 11.0 144 7.5 07-22-83 Glacial drift 16N19W20CAADO1
- - 7.5 205 - 06-25-75 Glacial drift 16N19W20DDA 01
5.5 \ 8.5 258 7.7 08-05-83 Glacial drift 16N19W30BCCDO1
1 v 8.0 250 7.3 07-22-83 Glacial drift 16N19W30CDBCO1
- - 9.5 270 -- 06-25-75 Glacial drift 16N19W30DBA 01
6.8 \Y 9.5 166 7.6 07-21-83 Glacial drift 16N19W31BBBBO1
-- - 9.5 115 -- 06-26-75 Glacial drift 16N19W31CBA 01
-- - -- -- - -- Glacial drift 16N19W31DABBO1
5.0 R -- -- - -- Glacial drift 16N19W31DDABO1
-- - 8.0 265 -- 06-24-75 Alluvium 16N20WO1BCC 01
5.8 v 8.0 250 8.5 08-16-83 Belt rocks 16N20WO1CABAO1
7.2 v 11.0 220 8.3 08-16-83 Belt rocks 16N20W02BBDDO1
-- - 11.0 230 -- 06-24-75  Alluvium 16N20W02CDD 01
5.1 \ 11.0 390 8.1 08-16-83 Belt rocks 16N20W10CCBAO1
-~ - 10.5 218 -- 07-02-75 Alluvium 16N20W11AAC 01
-- - -- -- -- - Alluvium 16N20W1 1AAD 01
4.1 \ 11.0 260 7.8 08-10-83  Alluvium 16N20W11ADDCO1
-- - 7.0 230 8.0 08-03-83  Alluvium 16N20W11DAAAO1
7.2 v 11.0 215 7.4 08-10-83 Alluvium 16120W11DAABO1
6.0 \% 10.0 280 8.1 08-10-83 Alluvium 16N20W11DBBDO1
12 R -~ -- -- -- Alluvium 16N20W12BBBDO1
-- - -~ -- - -- Alluvium 16N20W12CBB Ot
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Table 11.--Records of inventoried wells, springs, and test holes--Continued

Alti-
tude
of Pri- Bottom

land mary Depth Top of of Date

Type sur- use of Type apen open Water Water- water

Local of face of well of interval interval level level level
number site (feet) water (feet) finish (feet) (feet) (feet) source measured
16N20W12CDABOT W 3,120 H 70 0] -- -- 48.00 D 10-16-67
16N20W13ACACOT W 3,160 H 40 - -- -- 19.40 S 08-10-83
16N20W13CCC 01 W 3,200 H 45 - -- -- 7.24 S 07-02-75
16N20W24ABA 01 W 3,240 H 45 - -- -- 3.59 S 07-02-75
T7N18W29CAACOT1 W 3,740 H 50 0 -- -- 27.38 - 08-02-83
17N19W31BCC 01 W 3,040 H 74 - -- -- 26.99 S 07-10-74
17N20W05BBAAOT W 2,700 H 50 - -- -- 5.53 S 08-11-83
17N20W05DBADOT W 2,680 H 32 4] -- -- 5.50 S 08-17-83
17N20W16CBAAOT W 2,790 8] 18 P 8 13 4.68 S 10-D3-83

- -- - -- - 13 18 -~ - -~
17N20W18CCDAOT W 2,920 H 172 o] 167 172 34,05 S 08-18-83
17N20W18DBCDO1 W 2,880 H 70 o] -- -- 18.76 S 08-18-83
17N20W19ACB 01 W 2,960 H 1 - -- -- 7,49 S 07-07-75
17N20W20ADAAOT W 2,800 H 56 ¢} -- -- 3.60 S 08-26-83
17N20W20BCD 01 W 3,000 U 53 . -- -- 13.10 S 07-07-75
17N20W20CAB 01 W 3,000 H 43 - - -- 10.57 S 07-03-75
17N20W20CAB 02 W 3,000 U 40 - -- -- 6.52 S 07-03-75
17N20W21ABA 01 W 2,800 H 46 - -- -- 5.39 S 07-03-75
17N20W21BAB 01 W 2,800 H 45 - -- -- 7.06 S 08-13-75
17N20W21BDA 01 W 2,840 U 42 - - - 4,52 S 08-13-75
17N20W25CBD 01 W 3,000 H 97 - -- -- 51.72 S 07-02-75
17N20W25CCCA0T W 3,000 H 50 [¢] -- - 18.87 - 08-12-83
17N20W26DCAAO1 W 2,960 H 61 4] -- -- 3.75 S 09-01-83
17N20W26DCC 01 W 2,920 H 44 - -- -- 8.74 S 07-07-75
17N20W27ACA 01 W 2,880 H 12 - -- -- 6.86 S 07-07-75
17N20W27ADC 01 W 2,880 H 26 - - - 13.07 S 07-07-75
17N20W29ACB 01 W 3,000 u 200 - -- -- 19.57 S 07-03-75
17N20W35BAAA0T W 2,960 H 48 0 -- -- 10.70 S 08-12-83
17N20W35BDADO1 W 3,000 H 46 0 -- - 15.11 S 08-11-83
17N20W35DABD01 W 2,960 u 50 0 -- -- 15.43 S 10-04-83

17N20W35DBCAOT W 3,000 H 41 0 - -- -- - --
17N20W36BBBA0T1 W 3,880 H 51 ¢} -- - 11.86 S 08-12-83
18N19W04DDBB0O1 W 3,300 H 484 X 472 484 239.75 S 08-30-83
18N19WOSBBC 01 W 2,970 H 58 - -- -- 25.20 S 09-12-75
18N19W05CCC 01 W 3,050 H 160 P -- - 109.10 S 07-23-74
18N19W06CBC 01 W 3,085 H 200 - -- -- 165.00 - 07-10-74
18N19W08CBC 01 W 3,090 H 200 - -- - 165.00 S 07-10-74
18N19W10BCCCOT W 3,320 u 277 0 -- -- 273.77 S 10-04-83
18N19W17ADD 01 W 3,240 H 500 - -- -- 284.50 S 09-12-75
18N19W17BBBB0O1 W 3,080 H 210 0 -- - 174.65 S 08-30-83

18N19W19ADC 01 W 3,090 H 72 - - -- 37.80 - -
18N19W19CBACO1 W 3,000 H 55 0 -- -- 16.76 S 08-31-83
18N19W19CBCBO1 W 3,000 H 85 (¢} - -- 13.82 S 08-31-83
18N19W19CCB 01 W 3,040 H 35 - -- -- 4,43 S 09-11-75
18N19W20ACA 01 W 3,160 H 30 - - - 2.90 S 07-10-74
18N19W21BBD 01 W 3,230 P 135 - -- -- 126.60 S 08-22-74
18N19W22CADDO1 W 3,560 H 268 P 200 268 111.15 S 08-31-83
18N19W28CCDBO1 W 3,360 u 147 S 142 147 107.63 S 10-146-84
18N19W29DACCO1 W 3,280 H 147 0 -- -- 108.35 S 09-07-83
18N19W30ADA 01 W 3,19 H 140 - -- -- 59.72 S 09-11-75
18N19W30CCCADT W 3,120 H 65 [4s] -- -- 4,52 S 08-30-83
18N19W30DCBBO1 W 3,160 u 160 0 -- -- 16.64 S 10-04-83
18N20WO1CCACO1 W 2,840 H 78 0 -- -- .48 S 08-23-83
18N20W02AAADOT W 2,840 H 74 0 -- -- 34.35 S 08-26-83
18N20W02CDD 01 W 2,820 H 75 - -- - 11.00 S 09-11-75
18N20WO3BAABO1 W 2,760 U 47 0 -- -- 17.73 S 10-04-83
18N20W04AABBO1 W 2,720 H 53 0 -- -- 27.40 - 08-25-83

18N20W07BDA 01 W -- - -- - -- -- -- - --
18N20W10ADD 01 W 2,800 H 53 - -- -- 28.70 S 09-11-75
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Table 11.--Records of inventoried wells, springs,

and test holes--Continued

Method of Water Specific Date
discharge temper- con- quality

Discharge measure- ature ductance pH parameter Geologic Local

(gal/min) ment (°C) (uS/cm) (units) measured unit number
12 R - -- . -- Alluvium 161H20W12CDABOY
8.3 \" 11.0 190 8.2 08-10-83 Alluvium 16N20W13ACACO1
-- - 9.5 590 - 07-02-75 Alluvium 16N20W13CCC 01
-- - 7.5 140 -- 07-02-75 Alluvium 16N20W24ABA 01
3.9 \ 9.0 240 7.5 08-02-83 Alluvium 17N18W29CAACO1T
400 R 10.0 260 -- 07-10-74  Alluvium 17N19W31BCC 01
11 v 10.0 280 8.4 08-11-83 Alluvium 17N20W0OSBBAAO1
10 \ 9.0 300 8.0 08-17-83 Alluvium 17N20WOSDBADO1
-- - -- -- -- -- Alluvium 17N20W16CBAAU1T
7.0 \'% 12.0 340 8.2 08-18-83 Belt rocks 17N20W18CCDAOY
3.3 \ 12.0 700 18.1 08-18-83 Glacial drifc 17N20W18DBCDO1
-- - -- - - - Alluvium 17N20W19ACB 01
9.2 v 11.0 400 7.6 08-26-83 Glacial drift 17N20W20ADAAO1
- - 10.0 365 -- 07-07-75 Alluvium 17N20W20BCD 01
-- - -- - - - Alluvium 17N20W20CAB 01
-- - -- - -- -- Alluvium 17N20W20CAB 02
-- - 9.5 354 -- 07-03-75 Alluvium 17N20W21ABA 01
- - 10.5 383 -- 08-13-75 Alluvium 17N20W21BAB 01
- - -- - - - Alluvium 17N20W21BDA 01
- - 10.0 500 - 07-02-75 Alluvium 17N20W25CBD 01
4.6 v 11.0 275 8.2 08-12-83 Alluvium 17N20W25CCCAQ1
8.5 \Y 9.0 240 8.6 09-01-83 Alluvium 17N20W26DCAAO1
-- - 9.5 275 - 07-07-75 Alluvium 17N20W26DCC 01
-- - 10.5 305 - 07-07-75 Alluvium 17N20W27ACA 01
- - 10.5 280 -- 07-07-75 Alluvium 17N20W27ADC 01
- - 9.0 570 -- 07-03-75 Alluvium 17N20W29ACB 01
6.1 v 9.0 250 8.4 08-12-83 Alluvium 17N20W35BAAAQ1
10 v 9.0 255 8.5 08-11-83 Alluvium 17N20W35BDADO1
60 R -- -- -- -- Alluvium 17N20W35DABDO1
10 R 9.0 250 8.4 08-11-83 Alluvium 17N20W35DBCAO1
13 v 9.0 255 8.4 08-12-83 Alluvium 17N20W36BBBAO1
7.9 v 9.0 295 8.1 08-30-83 Belt rocks 18N19W04DDBBO1
-- - 14.5 295 -- 09-12-75 Glacial drift 18N19WO5BBC 01
-- - 11.0 330 -- 07-23-74 Glacial drift 18N19W05CCC 01
- - 1.5 370 -- 07-10-74 Glacial drift 18N19W0O6CBC 01
1,200 R 11.5 370 - 07-10-74 Glacial drift 18N19WOBCBC 01
5.0 R -- -- -- -- Glacial drift 18N19W10BCCCO1
-- - 11.0 255 -- 09-12-75 Glacial drift 18N19W17ADD 01
5.7 \ 15.0 320 8.2 08-30-83 Glacial outwash 18N19W17BBBBO1
-- - 10.5 255 -- 09-09-69 Glacial drift 18N19W19ADC 01
11 v 11.0 190 8.6 08-31-83 Glacial outwash 18N19W19CBACO1
6.3 \ 12.5 -- -- 09-09-69 Glacial outwash 18N19W19CBCBO1
-- - 11.5 215 -- 09-18-75 Glacial drift 18N19W19CCB 01
- - 13.0 90 -- 07-10-74 Glacial drift 18N19W20ACA 01
-- - 12.0 235 - 08-22-74 Glacial drifc 18N19W21BBD 01
4.2 v 11.0 200 8.7 08-31-83 Belt rocks 18N19W22CADDO1
40 v 8.0 182 8.8 10-14-84 Glacial outwash 18N19W28CCDBO1

161 \ -- -- -- -- --

8.8 v 9.0 178 8.5 09-07-83 Glacial outwash 18N19W29DACCO1
- - 9.5 180 - 09-11-75 Glacial drift 18N19W30ADA 01
8.9 v 11.0 900 7.8 08-30-83 Glacial drift 18N19W30CCCAD1
-—- - -- - -- -- Glacial drifc 18N19W30DCBBO1Y
5.0 \' 11.0 370 8.2 08-23-83 Glacial drift 18N20W0O1CCACO1
7.5 v 11.0 370 8.1 08-26-83 Glacial outwash 18N20WO2AAADOY
-- - 13.0 330 -- 09-11-75 Glacial drift 18N20W0O2CDD 01
25 R - - - -- Glacial drift 18N20WO3BAABO1
9.2 v 11.0 430 8.1 08-25-83 Glacial outwash 18N20WO4AABBO1
-- - b - - - -- 18N20W0O7BDA O1
-- - 11.5 515 -- 09-11-75 Glacial drift 18N20W10ADD 01
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Table 11.--Records of inventoried wells, springs, and test holes--Continued

Alti-
tude
of Pri- Bottom
land mary Depth Top of of Date
Type sur- use of Type open open Water Water- water
Local of face of well of interval interval level level level
number site (feet) water (feet) finish (feet) (feet) (feet) source measured
18N20W11DDA 01 W 2,910 H 44 - -- -- 27.15 S 09-11-75
18N20W12CCC 01 W 2,915 P 53 - -- -- 23.40 - 09-08-69
18N20W12DDD 01 W 2,990 H 90 - -- -- 70.75 S 09-11-75
18N20W13DCCDO1 W 2,960 H 74 o} -- -- 21.25 S 08-24-83
18N20W14DBD 01 W 2,895 1 30 - -- -- -- - --
18N20W14DBD 02 W 2,900 P 47 - -- -- 11.00 R 07-10-74
18N20W14DBDCO1 W 2,900 I 30 - -- -- 11.10 S 07-10-74
18N20W14DCA 01 1 2,910 H 40 - -- -- 9.10 S 07-10-74
18N20W15DCADO1 W 2,880 H 52 4] -- -- 27.90 S 08-23-83
18N20W23DADAO1 W 2,960 H 162 P 150 160 9.80 S 08-25-83
18N20W25ADA 01 W 3,050 H 92 - -- -- 18.20 S 09-11-75
18N20W25DBDDO1 W 3,120 H 320 X 244 320 +1.13 S 08-23-83
18N20W32BCC 01 W 2,700 H 88 - -- -- 18.30 S 08-16-74
18N20W32CBDAO1 1Y) 2,720 H 57 0 -- -- 10.20 S 08-25-83
18N21W0O1BAD 01 W -- - -- - -- -- -- - --
18N21W04BCDAO1 W 2,520 u 124 S 103 124 7.03 S 09-10-84
18N21W05ADCBO1 1% 2,560 u 320 P 175 187 +6.93 S 11-03-84
- -- - -- - 190 202 - - --
- -- - -- - 205 217 -- - --
18N21W08DDB 01 W 2,540 P 430 - -- -- .37 S 09-10-75
18N21W09CDA 01 S -- - -~ - -- -- -- - --
18N21W11DAA 01 w -- - -- - -- -- -- - --
18N21W21BCBBO1 W 2,580 u 160 P 110 140 +11.88 S 09-10-84
18N21W26DDCAO1 W 2,640 R 49 0 -- -- 15.59 S 09-02-83
18N22W21BADCO1 W 2,680 H 59 0 -- -- 44,66 S 09-02-83
18N23W03CDD 01 W 3,045 H 160 P -- -- 109.10 - 07-23-74
19N19WO5DAA 01 w 3,150 H 98 - -- -- 51.23 S 08-25-75
19N19W06CCCBO1 W 3,020 H 220 o -- -- 166.40 S 11-01-83
19N19W07CCA 01 W 2,850 H 200 - -- -- 5.61 S 08-25-75
19N19W09DBBDO1 %) 3,400 H 642 P 563 606 380.00 D 07-11-73
19N19W20BBA 01 W 2,890 H 50 - -- -- 15.40 S 07-23-74
19N19W20BBAAO1 W 2,880 u 90 - -- -- 37.02 S 08-11-83
19N19W20CCcC 01 W 2,910 H 80 - - -- 63.30 S 07-23-74
19N19W21CBCDO1 W 3,060 H 172 4] -- -- +1.00 S 10-31-83
19N19W28CDD 01 w 3,250 H 88 - -- -- 84.50 S 07-23-74
19N19W29CDC 01 w 3,010 H 145 - -- -- 59.37 S 09-10-75
19N20WO1BBC 01 W 3,020 H 274 - -- -- 68.40 S 08-26-74
19N20W01DAA 01 W 3,060 H 52 - -- - 13.59 S 08-25-75
19N20WO5BAD 01 W 2,940 P 480 - -- -- -- - --
19N20W05CDD 01 w 2,920 H -- - -- -- 86.00 S 07-15-74
19N20W06AAA 01 w 2,920 1 18 - -- - 4,30 S 07-15-74
19N20W10CBB 01 w 2,930 U 443 - -- -- 105.10 S 07-23-74
19N20W13CCA 01 w 2,780 - 64 - -- -- -- S --
19N20W14BBA 01 W 2,975 H 302 - -- -- 140.10 - 09-11-69
19N20W14BBB 01 w 2,970 H 340 - -- -- 220.00 R 07-11-74
19N20W14CDD 01 W 2,790 H 162 - -- -- 13.80 S 07-11-74
19N20W15DAAAQ1 w 2,940 H 331 0 -- -- 147.04 S 11-01-83
19N20W18AAA 01 W 2,900 H 500 - -- - 140,80 S 08-16-74
19N20W19BABDO1 %) 2,880 H 453 0 - -- 178.03 S 11-07-83
19N20W22AAABO1 W 2,820 H 228 o -- -- 106.57 S 11-07-83
19N20W22ABB 01 %) 2,850 H 270 - -- -- 113.70 S 07-11-74
19N20W24CDDAO1 %) 2,760 H 40 o -- -- .06 S 10-31-83
19N20W25DDD 01 %) 2,840 H 56 - -- -- 26.68 S 09-10-75
19N20W26ADD 01 W 2,770 H 35 - -- -- 13.90 S 07-10-74
19N20W26BAB 01 %) 2,730 H 52 - -- -- 9.40 S 08-09-74
19N20W27DDD 01 %) 2,740 H 50 - -- -- .90 S 09-10-75
19N20W29ABA 01 w 2,800 H 266 - -- - 108.50 S 09-25-69
19N20W29CBB 01 W 2,750 H 140 - -- -- 71.15 S 09-10-75
19N20W33BBC 01 1 2,720 H 140 - -- - 60.00 S 07-23-74
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Table 11.--Records of inventoried wells, springs, and test holes--Continued

Method of Water Specific Date
discharge temper- con- quality
Discharge measure- ature ductance pH parameter Geologic Local
(gal/min) ment (°c) (uS/cm) (units) measured unit number
-- - 11.5 345 -- 09-11-75 Glacial drift 18N20W11DDA 01
-- - 11.5 515 = 09-08-69 Glacial drift 18N20wW12CCC 01
-- - 11.0 400 -- 09-11-75 Glacial drift 18N20W12DDD 01

11 \ 11.0 175 8.0 08-24-83 Glacial drift 18N20W13DCCLO1

-- - -- -- -- -- -- 18N20W14DBD 01
400 - 11.0 260 -- 07-10-74 Glacial drift 18N20W14DBD 02
500 - 11.0 340 -- 07-10-74 Glacial drifc 18N20W14DBDCO1
500 - 11.5 215 -- 07-10-74 Glacial drift 18N20W14DCA 01

4.4 v 12.0 480 7.7 08-23-83 Glacial drift 18N20W15DCADO1

3.9 v 11.0 550 7.6 08-25-83 Belt rocks 18N20W23DADAO1

-- - 9.5 200 -- 09-11-75 Glacial drift 18N20W25ADA 01

5.2 v 13.0 380 8.1 08-23-83 Belt rocks 18N20W25DBDDO 1

-- - 11.0 380 -- 08-16-74 Glacial drift 18N20W32BCC 01

7.2 v 18.0 320 8.1 08-25-83 Alluvium 18N20W32CBDAO1

-- - -- -- -- -- -- 18N21WO1BAD 01

74 v 11.0 575 8.1 10-14-84 Alluvium 18N21WO4BCDAO1

230 c -- -- -- -- --

65 M 13.0 860 7.9 10-13-84  Glacial outwash 18N21WO5ADCBO1
-- - 14.0 605 -- 09-10-75  Glacial drift 18N21W08DDB 01
-- - -2 - -- - -- 18N21W09CDA 01
-- - -- -- -- -- -- 18N21W11DAA 01
-- - 10.0 385 8.6 10-13-84 Alluvium 18N21W21BCBBO1
5.5 v 11.0 370 8.2 09-02-83 Alluvium 18N21W26DDCAO1
6.3 \'J 12.0 370 7.8 09-02-83 Alluvium 18N22W21BADCOG1
436 E 11.0 330 -- 07-23-74 -- 18N23W03CDD 01
-- - 10.5 270 -- 08-25-75 -- 19N19W0O5DAA 01
8.6 \' 9.0 240 8.6 11-01-83 Glacial outwash 19N19W06CCCBO1
-- - 9.5 303 -- 08-25-75 Glacial drift 19N19WO7CCA 01
25 R 12.0 245 8.5 10-27-83 Glacial drifc 19N19WO9DBBDO1
450 R 12.0 190 -- 07-23-74 Glacial driftc 19N19W20BBA 01
-- - - - -- - Glacial drift 19N19W20BBAAO1
- - 11.5 370 - 07-23-74 Glacial drift 19N19W20CCC 01
6.7 v 10.0 85 8.5 10-31-83 Glacial outwash 19N19W21CBCDO1
450 - 10.0 230 -- 07-23-74 Glacial drift 19N19W28CDD 01
-- - 11.5 307 == 09-10-75 Glacial drifc 19N19W29CDC 01
350 - 9.5 300 -- 08-26-74 Glacial drift 19N20WO1BBC 01
- - 9.5 858 -- 08-25-75 Glacial drift 19N20W01DAA 01
444 - 12.5 265 -- 07-23-74 Glacial driftc 19N20WOS5BAD 01
700 - 14.0 290 -- 07-15-74 Glacial drift 19N20WO5CDD 01
600 - 12.5 185 - 07-15-74 Glacial drift 19N20W06AAA O1
300 - 1.0 370 - 07-23-74 Glacial drift 19N20W10CBB 01
120 R 9.5 290 -- 08-09-74 Glacial drifc 19N20W13CCA 01
== B == == -- -- Glacial drift 19N20W14BBA 01
700 - -~ -- -- -- -- 19N20W14BBB 01
500 = 11.5 330 s 07-11-74 Glacial drift 19N20W14CDD 01
6.3 v 1.0 265 8.7 11-01-83 Glacial outwash 19N20W15DAAAO!
-- - -- -- -- -- -- 19N20W18AAA 01
10 v 10.0 340 8.5 11-07-83 Glacial outwash 19N20W19BABDO1
8.3 \ 9.0 300 8.8 11-07-83 Glacial drifc 19N20W22AAABO1
450 - 11.0 330 -- 07-11-74 -—- 19N20W22ABB 01
8.9 v 10.0 310 8.2 10-31-83 Alluvium 19N20W24CDDAO1
- - 10.5 290 - 09-10-75 Glacial drife 19N20W25DDD 01
b - 12.5 290 -- 07-10-74 Glacial drift 19N20W26ADD 01
-- - 12.5 320 -- 08-09-74 Glacial drifc 19N20W26BAB 01
-- - 10.0 250 -- 09-10-75 Glacial drifc 19N20W27DDD 01
-- - 13.0 270 -- 09-25-69 Glacial drift 19N20W29ABA 01
-- - 14.5 270 -- 09-10-75 Glacial drifc 19N20W29CBB 01

-- - -- -- -- -- Glacial driftc 19N20W33BBC 01
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Table 11.--Records of inventoried wells, springs, and test holes--Continued

Alti-
tude
of Pri- Bottom
land  mary Depth Top of of Date
Type sur- use of Type open open Water Water- water
Local of face of well of interval interval level level level
number site (feet) water (feet) finish (feet) (feet) (feet) source measured
19N20W34BDA 01 W 2,720 H 50 - -- -- 8.18 S 09-10-75
19N20W35AAA 01 W 2,805 H 54 (o] -- -- 35.23 S 11-29-67
19N20W36ABB Ot W -- u 49 - - -- 33.10 - 09-11-69
19N21W02ADA 0Ot W 2,920 H 500 - -- -- 88.30 S 09-09-75
19N21W02BAD Ot W 2,925 R 783 - -- -- 134,00 - 09-24-69
19N21W03DDA 01 W -~ - 291 - -~ -~ +8.00 - 09-23-69
19N21W06ADDBO1 W 2,650 U 135 - -- -~ 99.60 ) 08-10-83
19N21W06BBB 01 W 2,640 U 130 - -~ -- 67.00 S 07-17-74
19N21W06BDD 0Ot W 2,640 H -- - -- -~ 100.80 - 07-17-74
19N21W06CCBCO1 1) 2,640 H 309 0 - - 48.10 S 11-09-83
19N21W06DBCCO1 W 2,640 H 147 P -- -~ 101.89 S 11-09-83
19N21W10ADA 01 W 2,880 H 44 - - - 9.30 S 07-17-74
19N21W12BCB 01 W 2,940 H 512 - -- -- 120.96 S 09-09-75
19N21W13ADA 01 W 2,890 H 475 - -- - 145.80 S 08-16-74
19N21W14BAAAOT W 2,780 H 371 4] -- -- 20.92 S 11-14-83
19N21W14DAA 01 W 2,870 S 480 - -- -- 165.90 S 09-09-75
19N21W17BCBBO1 W 2,640 U -~ - -- -- 51.90 S 10-11-83
19N21W18BBDAO! W 2,600 H 258 0 -~ -- -- - -
19N21W19ABA 01 W 2,610 H 108 - -- -- 89.60 S 07-15-74
19N21W23DDDDO1 W 2,660 H 275 o] - - 7.14 S 11-08-83
19N21W25BBA 01 W 2,750 H 380 - -~ -- 79.90 S 07-15-74
19N21W25BCB 01 W 2,720 H 268 - -- -- 42,40 S 07-15-74
19N21W25DDDDO1 W 2,720 H 167 4] -- -- 40.28 S 11-07-83
19N21W27CCD 02 W 2,620 P 160 - -~ -~ +50.60 S 10-23-74
19N21W28CCA 01 W 2,660 H 300 - -- -- 110.60 S 07-15-74
19N21W30ADCDO1 W 2,560 H 117 P 112 117 63.20 S 11-09-83
19N21W31ADC 01 W 2,530 U 165 4] -~ -- +31.90 S 04-11-78
19N21W31DAB 01 W 2,525 U 189 - 169 189 +29.20 - 04-11-78
19N21W34AAB 01 W 2,590 H 128 - -- -~ +34.60 S 08-16-74
19N23W32BCBAO1 W 2,560 H 124 0 -~ -- 75.20 S 09-14-83
19N24WO1CBB 01 W 2,840 H 44 - - - 33.93 S 07-08-75
19N24W02AAA 01 W 2,840 H 45 - -—- -- 35.14 S 07-08-75
19N24W02CCD 01 W 2,840 S 45 - - - 29.05 S 07-08-75
19N24W02DCDDO1 W 2,800 u 41 P 33 36 13.62 S 09-30-83
- -- - -~ - 36 41 -~ - -~
19N24W02DDCDO1 W 2,800 U 24 P 17 24 4.62 S 09-30-83
19N24W03CCDDO1 1 2,840 H 100 (0] - -- -- - -
19N24W03CDC 01 W 2,920 H 100 - -~ -~ -~ - 07-09-75
19N24W04AADBO1 W 2,880 H 332 0 -- -- +2.00 S 09-13-83
19N24WO4CACAOD1 W 3,160 H 160 P 25 30 13.70 S 09-09-83
- -- - -- - 155 160 -~ - --
19N24W10BBABO1 W 2,960 H 440 (o] -~ -- +2.60 S 09-13-83
19N24W10BCBCO1 W 3,000 H 75 o] -~ -~ +2.00 S 09-14-83
19N24W10BCC 01 W 3,000 H 135 - - -- - S 09-12-74
20N19WO04BBA 01 W 3,350 H 148 - -- -- 31.40 - 08-30-76
20N19W04DCBAO1 W 3,430 U 525 - - -- 75.12 S 08-04-83
20N19W05DDA 01 w 3,250 H 60 - -~ -- 29.90 S 08-20-74
20N19W06CDBCO1 W 3,110 H 93 S 93 98 30.00 S 12-29-83
20N19WO7DBB 01 w 3,080 H 158 - -~ -- 10.30 S 08-26-74
20N19W16BDCBO1 W 3,120 H 295 P 285 295 74.90 - 10-28-83
20N19W19DAA 01 W 3,120 H 401 - -~ -~ 132.20 S 08-09-74
20N19W19DAD 01 W 3,120 H 400 P -~ -~ 5.20 S 08-09-74
20N19W19DDA O1 W 3,120 u 1,182 X 1,080 1,180 157.20 S 08-27-74
20N19W20ADDDO1 W 3,180 H 46 4] -~ -- 26.90 S 11-21-83
20N19W21BDA 01 W 3,270 H 58 - -~ -- -- - 08-22-74
20N19W21BDD 01 W 3,270 H 63 4] -- -- -~ S 08-22-74
20N19W31ACD 01 W 3,080 H 171 - -- -- 154,04 S 08-25-75
20N19W32DCC 01 W 3,100 H 75 - -~ -- 30.10 S 08-25-75
20N20W02AAC 01 W 3,040 P 550 - -- -- -~ S 07-26-74
20N20W02BAB 01 W 3,050 P 540 - -- -- -- S 07-26-74
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Table 11.--Records of inventoried wells, .springs, and test holes--Continued

Method of Water Specific Date
discharge temper- con=- quality
Discharge measure- ature ductance pH parameter Geologic Local
(gal/min) ment (°C) (uS/cm) (units) measured unit number
-- - 12.0 403 -- 09-10-75 Glacial drift 19N20W34BDA 01
-- - -- -- -- -- Lakebed deposits 19N20W354A44 01
-- - 12.0 315 -- 09-11-69 Glacial drift 19N20W36ABB 01
-- - 12.5 550 -- 09-09-75 Glacial drift 19N21W02ADA 01
-- - 12.0 610 -- 09-24-69 Glacial drift 19N21W02BAD 01
-- - -- -- -- -- Glacial drift 19N21WO3DDbA 01
-- - -- -- - -- Alluvium 19N21W06ADDBO1
-- - 14,0 840 -- 07-14-74 -~ 19N21W06BBB 01
- - 17.5 630 -- 07-17-74 - 19N21W06BDD 01
4.3 v 10.0 600 8.1 11-09-83 Alluvium 19N21W06CCBCO1
5.1 v 11.0 690 8.1 11-09-83 Alluvium 19N21W06DBCCO1Y
-- - 12.5 1,410 -- 07-17-74 ° -- 19N21W10ADA 01
-- - 9.5 780 -- 09-09-75 Glacial drift 19N21W12BCB 01
-~ - 13.0 280 -- 08-16-74 -- 19N21W13ADA 01
9.6 \ 8.0 640 8.2 11-14-83 Glacial drift 19N21W14BAAAO1
-- - 10.5 490 -- 09-09-75 Glacial drift 19N21W14DAA 01
-- - -- -- -- -- Alluvium 19N21W17BCBBO1
8.0 R 10.0 910 8.5 11-08-83 Alluvium 19N21W18BBDAO1
-- - 16.5 490 -- 07-15-74 -- 19N21W19ABA 01
6.2 v 11.0 690 7.8 11-08-83 Glacial outwash 19N21W23DDDDOY
-- - 14.5 340 -- 07-15-74 -- 19N21W25BBA 01
-- - 15.5 380 -- 07-15-74 -- 19N21W25BCB 01
7.3 v 11.0 410 8.5 11-07-83 Glacial drift 19N21W25DDDDO1
- - 12.5 390 -- 10-23-74 -- 19N21W27CCD 02
-- - 15.0 1,000 -- 07-15-74 -- 19N21W28CCA 01
5.0 \ 11.0 550 8.1 11-09-83 Alluvium 19N21W30ADCDO1
397 C -- -- -- -- Glacial drift 19N21W31ADC 01
250 - 14.5 1,120 -- -- Glacial drift 19N21W31DAB 01
-- - 11.5 380 -- 08-16-74 -- 19N21W34AAB 01
5.0 v 12.0 420 8.2 09-14-83  Alluvium 19N23W32BCBAO1
-- - 13.5 630 - 07-08-75 Alluvium 19N24WO01CBB 01
-- - -- -- -- -- Alluvium 19N24W02AAA 01
-- - 13.0 510 -- 07-08-75 Alluvium 19N24W02CCD 01
-- - -- -- -- -- Alluvium 19N24W02DCDDO1
-- - -- -- -- -- Alluvium 19N24W02DDCDO1
6.6 \Y 14.0 500- 8.0 09-21-83 Alluvium 19N24W03CCDDO1
-- - 12.5 245 -- 07-09-75 Alluvium 19N24W03CDC 01
4.7 \ 26.0 -- -- 09-12-74 Belt rocks 19N24W04AADBO!
3.2 \ 11.0 -- -- 07-10-75 Belt rocks 19N24W04CACAOQT
-- - -- 225 -- 07-10-75 --
7.2 v 14.0 165 8.5 09-13-83 Belt rocks 19N24W10BBABO1
2.7 \' 12.0 260 8.0 09-14-83 Belt rocks 19N24W10BCBCO1
35 R 12.0 250 -- 09-12-74 Alluvium 19N24W10BCC 01
-- - -- -- -- -- Glacial drift 20N19W04BBA 01
-- - -- -- -- -- Glacial drift 20N19W04DCBAO1
-- - 10.5 44 -- 08-20-74 Glacial drift 20N19WO05DDA 01
50 R -- -- -- -- Glacial drift 20N19WO06CDBCO1
-- - 8.5 440 -- 08-26-74 Glacial drift 20N19WO07DBB 01
6.5 v 10.0 280 8.3 10-27-83 Belt rocks 20N19W16BDCBO1
100 - 12.5 250 -- 08-09-74 Glacial drift 20N19W19DAA 01
- - 12.0 200 - 08-09-74 Glacial drift 20N19W19DAD 01
-- - 9.0 175 -- 04-21-76 Glacial drift 20N19W19DDA 01
20 R - -- -- - Glacial drift 20N19W20ADDDO1
- - -- -- -- -- Glacial drift 20N19W21BDA 01
-- - 9.5 210 -- 08-22-74 Glacial drift 20N19W21BDD 01
-- - -- -- -- -- Glacial drift 20N19W31ACD 01
-- - 8.5 285 -- 08-25-75 Glacial drift 20N19W32DCC 01
80 - 10.5 180 -- 07-26-74 Glacial drift 20N20W02AAC 01
40 - 12.0 215 -- 07-26-74 Glacial drift 20N20W02BAB 01
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Table 11.--Records of inventoried wells, springs, and test holes--Continued

Alti-
tude .
of Pri- Bottom
land mary Depth Top of of Date
Type sur- use of Type open open wWater Water- water
Local of face of ' well of interval interval level level level
number site (feet) water (feet) finish (feet) (feet) (feet) source measured
20N20W02BBA 01 W 3,040 H 26 - - - 21.30 - 08-14-74
20N20W03CCA 01 W 3,040 - 400 - - - -- - 08-01-74
20N20WO04BAA 01 1 2,980 P 355 - - - +166.10 S 07-11-74
20N20WO05BBA 01 W 3,040 H 26 - -- -- 21.30 S 08-14-74
20N20WO05DDD 01 W 2,980 H n - -- - +38.50 S 07-12-74
20N20W10ADA Ot W 3,040 H 418 - -- -- +11.80 S 09-13-74
20N20W11CCBDO1 1Y 3,020 H 400 - -- -- -- S 09-13-74
20N20W12ADD 01 W 3,070 P -- - -- -- 9.70 S 08-20-74
20N20W14CAD 01 W 3,020 H 385 - -- -- 29.40 S 08-16-74
20N20W15ADDDO1 w 3,020 H 419 P 409 414 20.23 S 11-17-83
20N20W16ABDCO1 W 3,000 H 175 X 170 175 +38.95 S 11-16-83
20N20W20AADAC1 1) 3,100 H 160 X 39 160 108.45 S 11-17-83
20N20W20DCD 01 1 2,970 H 285 - -- -- 7.30 S 07-17-74
20N20W22AAD 01 W 3,020 H 518 - -- -- 67.35 S 09-08-75
20N20W25CCC 01 W 3,030 H 350 - -- -- 142.70 S 08-16-74
20N20W26CCBDO1 N 3,050 U 200 - -- -- 158.60 S 05-16-67
20N20W27CDB 01 W 3,020 H 444 - -- -- 130.10 S 08-16-74
20N20W28AAA 01 w 3,030 H 73 - - -- 44.66 S 09-09-75
20N20W30ABB ©1 W 2,980 H 28 - -- -- 3.50 S 07-17-74
20N20wW30DCD 01 N 2,940 H 35 - -- -- 6.13 S 09-09-75
20N20W32DAA 01 W 2,930 H 500 - -- -- 89.79 S 09-09-75
20N21WOTAAA 01 W 3,020 H 28 - - -- 15.90 - 08-14-74
20N21W02BCD 01 W 3,060 H 252 - -- -- 66.80 S 08-14-74
20N21W10BCB 01 W 2,920 H 656 - -- -- 196.90 S 08-14-74
20N21W13CCC 01 W 2,960 H 27 - -- -- 25.15 S 09-08-75
20N21W13DDD 01 W 3,000 H 380 - -- -- 73.40 S 07-17-74
20N21W16BBA 01 %) -- H -~ - -- - - - --
20N21W21CAB 01 S -- - -- - -- - -- - -
20N21W23ADD 01 W 2,960 H 361 - -- -- 63.34 S 09-08-75
20N21W23ADD 02 W 2,960 U 22 - -- -- 10.20 S 09-08-75
20N21W25BBCCO1 W 2,940 H 410 P 395 410 35.12 S 12-30-83
20N21W26ABABO1 W 2,930 U 42 - -- -- 7.44 S 08-11-83
20N21W27DDA 01 W 3,010 S 90 Lo -- -- 43.25 S 09-09-75
20N21W35CCB 01 W 2,940 H 124 - -- -- 5.55 S 09-09-75
20N21W36CCD 01 w -- - 498 - -- -- 88.40 - 10-06-69
20N22W21CBDAQ1 W 2,750 4] 33 P 300 3;0 109.45 S 10-15-84
- - - -- - 323 328 - - --
20N22W28ABCBO1 w 2,740 4] 340 P 312 325 97.22 S 09-22-84
20N22W28ABCBO2 W 2,740 4] 665 P 602 642 93.10 S 08-15-85
20N22W30AAC 01 W 2,680 U 50 - -- -- 30.30 S 06-27-75
20N22W30DADDO1 W 2,680 U 155 0 -- -- +1.43 S 09-04-69
20N23W12AAA 01 W 2,680 S 340 - -- -- -- S 07-30-74
20N24W01CCB 01 w 2,840 1 13 - -- -- 7.70 S 07-31-74
20N24W01DCCDO1 W 2,840 1 10 0 -- -- 5.30 S 09-20-83
20N24W02CCD 01 w 2,860 H 15 - -- -- 8.74 S 07-10-75
20N24W03CCCDO1 w 2,930 u 68 - -- -- 51.20 S 08-18-83
20N24W03CCD 01 W 2,940 H 110 - -- -- 40.52 S 07-10-75
20N24W11AADCO1 W 2,840 1 8.5 0 - -- 4,70 S 09-20-83
20N24W11CCC 01 W 2,820 H 44 - -- -- 6.28 S 07-10-75
20N24W12CCA 01 W 2,830 I 9.0 - -- -- 5.24 S 07-31-74
20N24W14CCA 01 W 2,800 1 10 P -- -- 2.99 S 07-31-74
20N24W15ABB 01 W 2,840 H 41 - -- -- 28.26 S 07-10-75
20N24W15BBBBO1 w 2,840 H 465 P 42 46 29.94 S 09-09-83
- -- - - - 67 77 -- - --
- -- - -- - 148 165 -- - --
20N24W15CBB 01 1Y 2,840 H 19 - -- -- 10.29 S 07-09-75
20N24W18DDACO1 W 3,080 H 285 P 250 255 25.18 S 09-08-83
- -- - -- - 265 270 -- - --
- -- - -- - 275 285 -- - --
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and test holes--Continued

Table 11.~-Records of inventoried wells, springs,
Method of Water Specific Date
discharge temper- con- quality
Lischarge measure- ature ductance pH parameter Geologic Local
(gal/min) ment (°C) (uS/cm) (units) measured unit number
- - - - -- -- Glacial drift 20N20W02BBA 01
200 R 12.5 250 -- 07-11-74  Glacial drift 20N20W03CCA 01
-- - 12.5 250 -- 07-11-74 Glacial drife 20N20W04BAA 01
-- - -- -- -- -~ Glacial drife 20N20WO5BBA 01
~-= - 12.0 210 -- 07-12-74 Glacial drift 20N20W05DDD 01
5.0 - 12.5 160 -- 09-13-74  Glacial drife 20N20W10ADA 01
~- - 12.5 180 -- 09-13-74 Glacial driftc 20N20W11CCBDO1
~- - - -- - - -- 20N20W12ADD 01
~-- - 14.0 160 -- 08-16-74 Glacial drift 20N20W14CAD 01

10 \Y 10.0 275 8.1 11-17-83 Glacial drift 20N20W15ADDDO1
6.7 % 9.5 310 8.3 11-16-83 Belt rocks 20N20W16ABDCO1
2.5 \' 11.0 500 8.1 11-17-83 Belt rocks 20N20W20AADAO1

300 - 12.5 470 -- 07-17-74 Glacial drift 20H20W20DCD 01
~- - 7.5 300 ~= 09-08-75 -- 20N20W22AAD 01
~- - 11.5 240 -~ 08-16-74 Glacial drift 20N20W25CCC 01
-- - -- -- -- -- Lakebed deposits 20N20W26CCBDO1

13 - 12.5 310 -- 08-16-74  Glacial drift 20N20W27CDB 01
~- - 7.5 860 ~= 09-09-75 Glacial drife 20N20W28AAA 01
- - 12.0 930 ~= 07-17-74 Glacial drift 20N20W30ABB 01
-- - 7.5 1,780 -- 09-09-75 Glacial drift 20N20W30DCD 01
-- - 9.5 325 -= 09-09-75 Glacial drift 20N20W32DAA 01
-- - 9.0 1,000 ~- 08-14-74 Glacial drift 20N21WO01AAA 01
- - 12.0 640 -= 08-14-74 Glacial drift 20N21WO2BCD 01
-- - -- -- -- -~ Glacial drift 20N21W10BCB 01
-- - 10.0 870 - 09-08-75 Glacial drift 20N21W13CCC 01

15 - 13.0 590 ~= 07-17-74  Glacial drift 20N21W13DDD 01

1,500 R -- - -~ -- ~-= 20N21W16BBA 01
-- - -- - ~- - - 20N21W21CAB 01
-- - 9.0 695 ~- 09-08-75 Glacial drift 20N21W23ADD 01
-- - 7.5 1650 ~= 09-08-75 Glacial drift 20N21W23ADD 02

12 \Y 8.0 540 8.0 12-30-83 Glacial drift 20N21W25BBCCO1
-- - -- -- ~- -- Glacial drift 20N21W26ABABO1
-- - 8.0 425 ~- 09-09-75 Glacial drift 20N21W27DDA Ot
-- - 9.0 470 ~- 09-09-75 Glacial drift 20N21wW35CCB 01
== - == -- ~- -- Glacial drift 20N21W36CCD 01

13; \' 18.5 375 8.3 10-15-84  Glacial outwash 20N22W21CBDAO1

c - - - - -

46 v 13.0 -~ -- -= Glacial outwash 20N22W28ABCBO1

175 v -~ 360 -- 10-15-84 --

11 v 17.0 325 -- 08-15-85 -= 20N22W28ABCB02
-- - 9.0 720 -- 06-27-75 Glacial drift 20N22W30AAC 01
-- - 13.0 540 -- 07-30-74  Alluvium 20N22W30DADDO1

30 - 13.0 375 -- 07-30-74  Glacial drift 20N23W12AAA 01

108 \Y 10.0 300 -- 07-31-74  Alluvium 20N24W0O1CCB 01
600 R -- -~ -- -- Alluvium 20N24W01DCCDO1
-- - 1.5 320 -- 07-10-75 Alluvium 20N24W02CCD 01
-- - -- -~ -- -- Alluvium 20N24W03CCCDO1
-- - 12.0 190 -- 07-10-75 Alluvium 20N24W03CCD 01
500 R 11.0 -~ -~ 07-31-74  Alluvium 20N24W11AADCO1
-- - 10.5 160 -- 07-10-75 Glacial drift 20N24W11CCC 01
-= - 11.0 330 -- 07-31-74  Alluvium 20N24W12CCA 01
-- - -- -~ -- -- Alluvium 20N24wW14CCA 01

-- - 10.5 315 -= 07-10-75 Alluvium 20N24W15ABB 01
5.4 \Y 11.0 220 8.0 09-09-83  Alluvium 20N24W15BBBBO1
-= 9.0 370 -- 07-09-75 Alluvium 20N24W15CBB 01
3.2 11.0 215 8.3 09-08-83 Belt rocks 20N24W18DDACO1

11 <1
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Table 11.--Records of inventoried wells, springs, and test holes--Continued

Alti-
tude
of Pri- Bottom
land mary Depth Top of of Date
Type sur- use of Type open open Water Water- water
Local of face of well of interval interval level level level
number site (feet) water (feet) finish (feet) (feet) (feet) source measured
20N24W19AAAAQ] %) 3,080 H 100 P 55 100 36.20 S 09-08-83
20N24W21AAA 01 W 2,800 U 7.0 - -—- -- +.40 S 07-31-74
20N24W21AAA 02 W 2,840 H 13 - -- -- .64 S 07-10-75
20N24W22AAB 01 W 2,800 U 66 - -- - 6.47 S 07-09-75
20N24W23CBAAO] W 2,797 u 99 P 5 18 2.63 S 09-11-84
- - - -- - 33 42 -- - --
- -- - -- - 63 94 -- - --
20N24W23CBAAO2 W 2,798 U 98 P 11 22 2.33 S 09-11-84
- -- - -- - 38 62 -- - --
- -- - -- - 68 98 -~ - --
20N24W24CBBCO1 W 2,840 H 74 0 -- -- 36.35 S 09-14-83
20N24W26BAA 01 1% 2,800 U 8.0 - -- -- -- - --
20N24W26DAA 01 W 2,840 H 67 - -- -- 27.20 S 07-08-75
20N24W26DAD 01 W 2,840 H 61 - -- -- 28.18 S 07-08-75
20N24W28DDC 01 W 2,800 H 20 - -- - 13.80 S 07-09-75
20N24W29CDCDO1 W 3,120 H 397 0 392 397 -- L 07-28-83
20N24W29CDDDO1 W 3,080 H 105 P gg g? 1.10 S 09-07-83
- - - - - 1 1 . - -
20N24W29DADDO1 W 2,880 U 54 P 20 30 8.24 S 09-30-83
- -- - -- - 45 50 -- - -
- -- - -- - 50 54 -—- - --
20N24W34AAABO1 W 2,800 I 11 - -- - 3.17 S 09-15-83
20N24W34AAC 01 %) 2,800 S 1 - - -- 2.00 S 07-09-75
20N24W34BAB 01 W 2,800 H 28 - - -- 13.09 S 07-09-75
20N24W34DCC 01 W 2,800 H 80 - - -- 23.58 S 07-08-75
20N24W35AAAAO1 W 2,840 U 44 P 35 43 19.92 S 10-05-83
20N24W35AAD 01 W 2,840 H 49 - -- -- 29.00 - --
20N24W36CBB 01 W 2,840 S 52 - -- -- 33.27 S 07-08-75
20N25W03BCAAO1T W 3,600 H 29 P 24 29 10.31 S 10-13-83
21N19W05AABAQ1 W 3,220 H 66 0 -- -- 46.47 S 11-22-83
21N19W05BCD 01 W 3,140 H 205 - -- - 17.80 - 07-17-74
21N19W06CBC 01 W 3,090 H 29 - - - 17.20 - 07-19-74
21N19W07DCDDO} W 3,120 H 195 o] -- -- 45.40 - 11-21-83
21N19W16BCDBOI1 w 3,400 H 400 S 400 405 314.80 S 11-22-83
21N19W18ABA 01 W 3,120 H 99 - -- -- 33.40 - 08-20-74
21N19W19BCB 01 W 3,100 H 150 - -- -- 25,30 - 08-20-74
21N19W20BBB 01 W 3,140 H 120 - -- -- 47.70 - 08-20-74
21N19W20CABBO1 W 3,200 H 145 0 -- -- 118.56 S 11-22-83
21N19W28DBBBO1 W 3,310 H 140 S 130 140 40.54 S 06-22-83
21N19wW30cCcccC 01 W 3,060 H -- - -- -- -- - --
21NT9W33BBA 01 %) 3,260 H 82 - -- -- 64.80 - 08-20-74
21N20WO1BAADO1 W 3,120 H 398 S 392 397 49.00 L 06-02-83
21N20W01DDC 01 W 3,090 I 28 - 18 28 14.90 S 07-18-74
21N20W02AB 02 w 3,110 N 400 - -- -- 78.40 - 08-13-74
21N20W02ABD 01 W 3,110 N 510 - 423 425 131.80 S 08-13-74
- -- - -- - 434 435 -- - --
- -- - -- - 472 473 -- - --
21N20WO5CBBBO1 W 3,140 S 265 o] -- -- 137.15 S 08-11-83
21N20WO9AAABO1? W 3,120 H 360 0 -- -- 66.27 S 11-29-83
21N20W11ACC 01 w 3,080 P 385 - -- -- 114.70 S 07-26-74
21N20W11DAD 01 W 3,090 H 27 - - -- 24.20 - 09-13-74
21IN20W14ACB 01 w 3,050 S 12 - -- -- 3.70 S 07-18-74
21N20W15BAA 01 W 3,100 H 500 - -- -- 50.10 S 07-18-74
21N20W17BCC 01 w 3,080 H 800 - -- -- 149.00 S 08-14-74
21N20W19BCB 01 W 3,080 H 329 - -- -- 75.00 S 07-14-74
21N20W20AADAO1 W 3,040 H 303 6] -- - 18.90 S 11-30-83
21N20W21ADD 01 W 3,040 H 326 - -- -- -- - 07-18-74
21N20W22BABAO1 W 3,040 H 427 0 -- - +13.15 S 11-30-83
21N20W23BDD 01 W 3,020 H 350 - -- - +50.70 - 08-26-74
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Table 11.~-~Records of inventoried wells,

and test holes--Continued

springs,
Method of Water Specific Date
discharge temper-~ con-~ quality
Discharge measure- ature ductance pH parameter Geologic Local
(gal/min) ment (°c) (uS/cm) (units) measured unit number
5.7 v 10.0 200 8.2 09-08~83 Belt rocks 20N24W19AAAAQT
-~ - - - - - Alluvium 20N24W21AAA 01
- - 11.0 160 - 07-10~75 Alluvium 20N24W21AAA 02
~-- - 9.0 265 -- 07-09-~75 Alluvium 20N24W22AAB 01
74 " 10.0 312 7.6 10-11-84 Alluvium 20N24W23CBAAO1
80 A 10.0 325 7.8 10-12-84 Alluvium 20N24W23CBAAD2
276 c - -- - - -
5.5 v 12.0 560 7.9 09-14-83  Alluvium 20N24W24CBBCO1
- - 12.0 445 -- 07-10-75  Alluvium 20N24W26BAA 01
- - 12.0 465 -- 07-08-75 Alluvium 20N24W26DAA 01
- - 12.5 510 - 07-08-75 Alluvium 20N24W26DAD 01
- - 12.5 390 -- 07-09-75  Alluvium 20N24W28DDC 01
10 R -~ 260 7.6 07-28-83 Belt rocks 20N24W29CDCDO1
5.7 v 12.0 -- - 07-09-75  Belt rocks 20N24W29CDDDO 1
- - -- 170 -- 07-09-75 --
-~ - -~ ~- - - Alluvium 20N24W29DADDO1
-~ ~ 11.0 375 - 07~09~75 Alluvium 20N24W34AAABO1
-~ - 10.5 460 - 07-09-75 Alluvium 20N24W34AAC 01
~~ ~ 10.5 615 ~~ 07-09~75 Alluvium 20N24W34BAB 01
-- ~ 14,0 220 ~~ 07-08-75 Alluvium 20N24W34DCC 01
-~ ~ - -~ - ~- Alluvium 20N24W35AAAA01
-~ ~ 12.5 490 ~- 07-08-75 Alluvium 20N24W35AAD 01
- ~ -~ ~- ~- -~ Alluvium 20N24W36CBB 01
6.2 v 9.0 158 6.7 10-13-83 Alluvium 20N25W03BCAAO1
11 \ 8.0 70 8.2 11-22-83 Glacial drift 21N19W05AABAO1
1,340 R -~ - -~ - Glacial drift 21N19WO05BCD 01
-- ~ 8.0 350 - 07-19-74 Glacial drift 21N19W06CBC 01
10 v 9.0 320 8.2 11-21-83 Glacial drift 21N19W07DCDDO1
7.5 \' 8.0 310 8.5 11-22-83 Glacial drift 21N19W16BCDBO1
- - 10.0 380 - 08-20-74 Glacial drift 21N19W18ABA 01
-- - 12.5 325 - 08-20-74 Glacial drift 21N19W19BCB 01
-- ~ 12.0 315 -- 08-20-74 Glacial drift 21N19W20BBB 01
8.0 v 9.0 460 8.2 11-22-83 Glacial drift 21N19W20CABBO1
4.4 A 9.5 240 7.1 06-22-83 Glacial drift 21N19W28DBBBO1
-- - 10.5 325 -- 07-18-74 Glacial drift 21N19W30CCC 01
- - - - - -- Glacial drift 21N19W33BBA 01
10 R -- 255 8.5 06-02-83 Glacial drift 21N20WO01BAADO1
100 ~ 11.0 270 -~ 07-18-74 Glacial drift 21N20W01DDC 01
-- - 15.0 160 - 08-13-74  Glacial drift 21N20W02AB 02
500 - 14.0 170 - 08-13-74 Glacial drift 21N20W02ABD 01
4.0 R - ~~ -~ ~- Glacial drift 21N20W05CBBBO1
~-- - -- -- -~ - Belt rocks
12 v 10.0 360 8.7 11-29-83 Glacial drift 21N20W09AAABO1
160 - 13.0 160 - 07-26-74 Glacial drift 21N20w11ACC 01
- - 14.5 205 - 09-13-74 Glacial drift 21N20W11DAD 01
292 ~ 14.5 400 ~~ 07-18-74 Glacial drift 21N20W14ACB 01
-~ - 12.5 220 - 07-18-74 Glacial drift 21N20W15BAA 01
~- - 13.0 500 - 08~14-74 Glacial drift 21N20W17BCC 01
- - 15.0 580 - 07-14-74 Glacial drift 21N20W19BCB 01
24 v 9.0 370 8.5 11-30-83 Glacial outwash 21N20W20AADAO1
10 R 12.5 360 - 07-18-74 Glacial drift 21N20W21ADD 01
2.9 \ 9.5 290 7.9 11-30-83 Glacial drift 21N20W22BABAO1
55 - 11.0 245 - 08-~26-74 Glacial drift 21N20W23BDD 01
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Table 11.--Records of inventoried wells, springs, and test holes--Continued

Alti-
tude
of Pri- Bottom

land mary Depth Top of of Date

Type sur- use of Type open open Water Water- water

Local of face of well of interval interval level level level
number site (feet) water (feet) finish (feet) (feet) (feet) source measured
21N20W24CAA 01 w 3,070 1 300 - 280 300 6.40 S 07-12-74
21H20W24CAAAD2 W 3,070 4] 290 - -- -- 23,60 S 08-08-74
21N20W24DDD 01 W 3,080 I 344 - -- -- 16.10 S 07-1%-74
21N20W25ADD 01 W 3,080 I 320 - 250 320 14.50 S 07-18-74
21N20W26DCA 01 W 3,030 I 341 - 336 341 +64.60 S 07-11-74
21N20W27BBCCO1 W 3,040 H 356 0 -- -- 19.90 S 01-04-84
21N20W28BBA 01 W 3,060 H 213 [o] -- - 55.90 S 08-14-74
21N20W31AABBO1 W 3,080 §] -- - -- -- 59.90 S 10-27-83
21N20W33AAA 01 W 3,000 - 453 - -- -- 1.00 - 03-05-76
21N20W35CDC 01 W 3,050 H 394 - -- -- +8.50 S 09-13-74
21N20W35DAABO1 w 3,060 H 381 [o] -- -- +1.00 S 11-29-83
21N20W36DAD 01 W 3,050 H 164 - -- -- +11.50 S 07-11-74
21N21W02AAD 01 W 2,960 H 88 - -- -- -- - 07-16-74
21N21WO5BAAAO1 w 2,860 H 460 0 -- -- 125.08 S 12-05-83
21N21W09AAB 01 W 2,880 H 328 - -- -- 74,90 S 09-03-74
21N21W15CBB 01 w 2,900 H 40 - -- -- -- S 09-03-74
21N21W22DCC 01 w 3,090 H 270 - -- -- 170.80 S 09-03-74
21N21W25BBB 01 Y 3,060 H 37 - -- -- 118.20 S 08-30-74

21N21W26BBA 01 w 3,080 H 280 - -- -- -- - -
21N21W26DAD 01 w 3,060 H 390 - -- -- 115.10 S 08-30-74
21N21W35CCC 01 W 3,120 H 600 - -- -- 166.50 S 08-13-74
21N21W36CBA 01 w 3,080 [§] 420 - -- -- 41.60 S 07-29-74
21N22W07DCAAO1 W 2,800 8] 186 P 140 170 27.44 S 09-28-84
21N22W30BAD 01 W 2,720 I 254 - -- -- -- S 07-30-74
21N22W30BDAAO1 W 2,720 I -- - -- -- +17.16 S 10-12-83
21N22W30CDA 01 w 2,700 U 150 - -- -- +2.80 S 07-30-74

21N22W36BDCCO1 W 2,620 U 103 P 37 44 -- - -

- -- - - - 81 84 -- - -

- -- - -- - 96 100 -- - --
21N22W36BDCCO2 W 2,620 U 99 P 80 99 -- ~ --
21N23W02DBB 01 w 2,770 U 70 - -- -- 11.00 S 07-30-74
21N23W03DBACO1 w 2,760 I 256 P 217 256 1.94 S 10-17-83
21N23W03DBB 01 W 2,750 U 208 - -- -- 4.90 S 08-22-75
21N23W04AAD 01 W 2,740 H 250 - -- -- +1.80 S 07-30-74
21N23W10BDD 01 w 2,760 S 200 - -—- - +1.50 S 07-30-74
21N23W11CBD 01 w 2,740 I -- - -- -—- +2.00 S 07-30-74
21N23W13CCBCO1 w 2,720 S 271 P -- .- +4.,00 S 09-23-83
21N23W13CCD 01 W 2,740 U 278 - - -- +4.50 ~ 07-31-75
21N23W13CCD 02 w 2,720 S 290 - -- -- +11.00 S 07-31-75
21N23W14ACB 01 w 2,720 U 276 - -- -- - - -
21N23W14ACD 01 %) 2,720 S 238 - -- -—- -- - -
21N23W24ADC 01 w 2,730 S 260 ~ -- -- +4,50 S 08-01-75
21N24WO01ABB 01 W 2,760 [ 100 ~ -- -- .20 S 07-14-75
21N24W0O1CAD 01 W 2,760 H 300 ~ -- -- -- S 07-14-75
21N24W01CCC 01 W 2,765 U 185 ~ -- -- 1.40 S 05-17-67
21N24W02ADC 01 W 2,780 H 275 ~ -- -- 6.70 S 07-14-75
21N24W02BDBCO1 w 2,800 H 82 P -- -- +1.20 S 09-22-83
21N24W0O3BBA 01 S - - -- - -- -- -- - --
21N24WO3BBC 01 w - - - - -- - - - --
21N24WO03DBABO1 W 2,800 H 205 (o] -- -- 25,92 S 09-26-83
21N24W04DBC 01 W 2,900 P 241 - -- -- 236.00 R 07-29-74
21N24W04DBD 01 W 2,780 S 383 - ;Zg ;zg 10.50 R 01-01-63
21N24W09ACBAO1 w 3,040 H 54 P 49 52 33.05 S 09-26-83
21N24W09CABCO1 W 3,040 H 44 13 15 19 14.10 S 09-22-83
21N24W10AADDO1 w 2,840 I 325 X 104 325 18.00 S 09-22-83
21N24W11DDDDO1 W 2,840 H 20 X - -- 16.65 S 09-23-83
21N24W12ADD 01 W 2,780 S 52 - -- - +10.30 S 08-08-74
21N24W12CCC 01 W 2,820 H 10 - -- -- 3.00 S 07-14-75
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Table 11.~~Records of inventoried wells, springs, and test holes--Continued

Method of Water Specific Date
discharge temper- con- quality
Discharge measure- ature ductance pH parameter Geologic Local
(gal/min) ment (°c) (uS/cm) (units) measured unit number

761 - 13.0 260 - 07-12-74  Glacial drift 21N20W24CAA 01
-- - 12.0 260 -~ 08-26~74  Glacial drift 21N20W24CAAAQ2
530 - 12.0 285 -- 07-11-74  Glacial drift 21N20W24DDD 01
500 - -- -- -- - Glacial drift 21N20W25ADD 01
639 - 11.0 235 == 07-11-74 Glacial drift 21N20W26DCA 01
10 \ 10.0 390 8.2 01-04-84  Glacial drift 21N20W27BBCCO1
- - 14.5 400 - 08-14-74 Glacial drift 21N20W28BBA 01
-- - - - -- ~- Glacial drift 21N20W31AABEO1
- - 15.5 265 -- 03-05-76  Glacial drift 21N20W33AAA 01
-- - 11.5 270 -- 09-13-74  Glacial drift 21N20W35CDC 01
8.3 v 10.0 235 8.7 11-29-83  Glacial drift 21N20W35DAABO1
800 - 13.0 222 - 07-11-74  Glacial drift 21N20W36DAD 01
-- - 10.0 490 - 07-16-74  Glacial drift 21N21W02AAD 01
13 \Y 17.0 690 8.1 12-05-83  Glacial drift 21N21WO5BAAAQ1
-- - 15.0 550 -- 09-03-74  Glacial drift 21N21W09AAB 01
- - 11.0 475 - 09-03-74 Glacial drift 21N21W15CBB 01
-- - 12.5 750 -~ 09-03-74  Glacial drift 21N21W22DCC 01
-- - 14.0 590 -~ 08-30-74  Glacial drift 21N21W25BBB 01
-- - -- -- -- -~ Glacial drift 21N21W26BBA 01
-- - 14.0 450 -- 08-30-74 Glacial drift 21N21W26DAD 01
-- - -~ -- -- -~ Glacial drift 21N21W35CCC 01
- - 16.0 380 -- 07-29-69 Glacial drift 21N21W36CBA 01
64 \Y 10.0 430 7.9 10-12-84 Glacial outwash 21N22W0O7DCAAO1

256 c -- -- -- -- -~
72 - 14.5 345 -- 07-30-74  Glacial drift 21N22W30BAD 01
5.6 v 13.5 348 8.3 10-12-83 Alluvium 21N22W30BDAAO1
- - 15.0 350 -- 07-30-74  Glacial drift 21N22W30CDA 01
-- - -- -- -- ~- Alluvium 21N22W36BDCCO1
25 \ -- -- -- -~ Alluvium 21N22W36BDCCO2
-- - 12.0 190 -- 07-30-74 -- 21N23W02DBB 01
- - - - -- -- Glacial outwash 21N23W03DBACO1
- - 1.0 553 - 07-30-74  Glacial drift 21N23WO3DBB 01
69 c 15.5 500 -- 07-30-74  Glacial drift 21N23WO04AAD 01
-- - 16.0 690 -- 07-30-74  Glacial drift 21N23W10BDD 01
268 C 13.0 395 -- 07-30-74 Glacial drift 21N23W11CBD 01
40 R 11.0 380 8.3 09-23-83 Alluvium 21N23W13CCBCO1
-- - 10.5 350 -- 07-31-75 Glacial drift 21N23W13CCD 01
-- - 14.5 365 - 07-31-75 Glacial drift 21N23W13CCD 02
-- - 13.0 330 - 07-31-75 Glacial drift 21N23W14ACB 01
- - 13.0 378 -- 07-31-76  Glacial drift 21N23W14ACD 01
- - 12.5 390 -- 08~01-75 Glacial drift 21N23W24ADC 01
- - 12.5 730 -~ 07-14-75 Glacial drift 21N24W01ABB 01
-- - 15.0 530 -~ 07-14-75 Glacial drift 21N24WO01CAD 01
-- - - -- -- - Alluvium 21N24w01CCC 01
-- - 13.0 640 -~ 07-14-75 Glacial drift 21N24W02ADC 01
2.7 \Y 11.0 370 8.6 09-22-83 Alluvium 21N24W02BDBCO1
-- - -- - - ~- - 21N24WO3BBA 01
-- - - - - L - 21N24W03BBC 01
4.6 v 15.0 390 8.8 09-26-83 Alluvium 21N24WO3DBABO1
250 - 13.5 210 -~ 07-29-74 Glacial drift 21N24W04DBC 01
340 - 22.5 280 -- 07-29-74  Glacial drift 21N24WO04DBD 01
5.7 v 10.0 205 7.8 09-26-83 Alluvium 21N24WO9ACBAO1
9.6 \ 8.0 180 7.5 09-22-83 Alluvium 21N24WO09CABCO1
40 \ 12.0 280 7.8 09-22-83 Belt rocks 21N24W10AADDO1
12 v 1.0 270 8.2 09-23-83  Belt rocks 21N24W11DDDDO1
2.5 - 15.0 320 -- 08-08-74 Glacial drift 21N24W12ADD 01
-- - 11.0 320 -- 07-14-75 Glacial drift 21N24W12CCC 01
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Table 11.--records of inventoried wells, springs, and test holes--Continucc

Alci-
tude
of Pri- Bottom
land mary Depth Top of of Datnc
Type sur- use of Type open open wWater Water- waler
Local of face of well of interval interval level level lewel
number site (feet) water (feet) finish (feet) (feet) (feet) source measured
21N24W12CCC 02 W 2,820 S 425 - -- -- +1.40 S 07-34-75
21N24W24BAC 01 W 2,920 H 57 - -~ -- 5.80 - 07-%4-75
22N19W04CCCCO1 W 3,040 H 107 0 -- -- 59.04 S 12-06-83
22N19W05CCA 01 W 2,910 H 168 - -- -- +25.00 0 09-36-74
22N19W08AAB 01 W 2,940 H 103 - -~ -- 5.20 S 08-28-74
22N19W09BCB 01 W 3,060 H 85 - -~ -- 44.90 S 08-28-74
22N19W17CBA 01 W 3,130 H 25 - -~ -- 3.50 S 07-19-74
22N19W18DAA 01 W 3,130 H 25 - -- -- 6.70 S G7-19-74
22N19W20ADAAO1 W 3,300 H 167 S 156 161 139.10 S 12-06-83
22N19W20ADAAQ2 W 3,300 H 163 S 158 163 138.00 L 04-22-83
22N19W20BBDDO1 W 3,320 H 519 S - -- 353.4C S 12-97-83
22N19W29CBC 01 W 3,220 H 15 - -- -- 10.30 S 07-19-74
22N19W32BCADO1 W 3,200 H 320 S 315 320 123.40 S 12-66-83
22N19wW32BCDDO1 W 3,200 H 300 0 -- - 144,63 S 12-07-83
22N19W33BBBDO1 W 3,260 H 163 S 153 163 49.00 L 02-97-84
22N20WO02CBD 01 W 2,990 P 525 0 251 261 54.00 S 01-14-76
- -- - -- - 287 292 -- - --
- -- - -- - 490 525 -- - --
22N20WO5AAB 01 W 2,900 H 370 - -- -- -- S 08-30-74
22N20WO9ACD 01 W 2,980 I -~ - -- - -- - -~
22N20W09CBB 01 W 2,980 H 53 - -- -- +3.20 S 07-22-74
22N20W10CAA 01 W 3,120 P 165 - 145 155 114.00 - 01-14-76
22N20W11CADBO1 W 3,340 H 577 0 -- -- 291.50 S 12-02-83
22N20W12CCC 01 W 3,300 H 462 - -- -- 355.90 S 08-15-74
22N20W13ADDDO1 W 3,100 H 302 P 284 294 228.40 S 12-08-83
22N20W14DDC 01 W 3,220 H 640 - -- -- 300.00 S -=
22N20W17ABACO1 W 3,110 H 495 X 495 640 176.80 S 12-21-83
22N20W17DCABO1 W 3,220 H 440 X 316 440 264.50 S 12-12-83
22N20W22BAA 01 W 3,200 H 403 - -~ -- 232.60 S 08-26-74
22N20W23DAD 01 W 3,220 U 500 - -- -- 200.00 S 08-15-74
22N20wW24CDD 01 W 3,220 H 327 - -- -- 238.60 S 08-15-74
22N20W25ABA 01 W 3,230 H 1,000 - 450 530 262,85 S 09-G8-75
- -- - -- - 800 1,000 -- - -—
22N20W25BABDO1 W 3,200 H 300 P 94 97 86.306 - 12-47-83
22N20W26AAAAOD1 W 3,200 H 113 S 98 103 77.80 S 12-05-83
22N20W29DCDCO1 W 3,090 H 170 - -- -~ -- - --
22N20W31CDD 01 W 3,100 H 150 X 23 - 53.00 S 09-03-74
22N20W35ADCCO1 W 3,140 C 451 S 451 456 86.62 L 12-05-83
22N20W36BBABO1 W 3,140 H 74 S 62 69 51.10 S 12-01-83
22N21W02ADACO1 W 3,160 S -- - -- -~ 137.39 S 10-25-83
22N21W0O7ABC 01 W 2,920 S 95 - -- - -- S 01-01-75
22N21W09BCB 01 W 2,970 U 69 - -- - 51.80 S 09-17-74
22N21W0O9BCBCO1 W 2,960 U 21 0 20 72 -- - 12-13-83
22N21W17AAC 01 W 2,750 S 77 - - -- 3.10 S 08-04-75
22N21W23DAA 01 W 3,100 H 267 - -~ -~ 232.20 S 09-05-74
22N21W24BAB 01 W 3,250 H 800 - -— -- 337.50 S 09-05-74
22N21W24DDC 01 W 3,090 H 307 - -- -~ 140.90 S 09-05-74
22N21W25CCC 01 W 2,960 H 250 - -— - 6.90 S 09-05-74
22N21W25DDCBO1 W 2,990 H 135 o] -- -- 66.60 S 12-09-83
22N21W26ABB 01 W 3,010 H 290 - -- -- 154.50 S 09-05-74
22N21W28ACD 01 W 2,940 H 144 - - -— 105.50 S 07-16-74
22N21W28DDDCO1 W 2,920 U -- - -- -—- 9.17 S 10-05-83
22N21W28DDDDO1 W 2,935 U 600 - - -- 96.48 S 08-25-83
22N21W29ADD 01 W 2,920 H 639 - -~ - 126.30 S 09-05-74
22N21W30CBBAO1 W 2,680 U 200 P 171 180 -- - --
22N21W32ABABO1 W 2,900 H 515 0 -~ -- 170.60 S 12-09-83
22N21W35ABB 01 W 2,950 H 218 - -- -- -- - -=
22N21W36ABB 01 W 2,960 H 125 - - - 7.7¢ S 09-03-74
22N22W01CAAAD? W 2,910 S 147 - -- -- +21.10 S

09-28-83
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and test holes--Continued

22N22W01CAAADT

Table 11.--Records of inventoried wells, springs,
Method of Water Specific Date
discharge temper- con- quality
Discharge measure- ature ductance pH parameter Geologic Local
(gal/min) ment (°C) (uS/cm) (units) measured unit number
-- - 11.5 335 -- 07-14-75 Glacial drift 21N24W12CCC 02
-- - 11.5 225 -- 07-14-75 Glacial drift 21N24W24BAC 01
6.0 v 8.5 330 8.3 12-08-83 Glacial drift 22N19W04CCCCO1
220 R 11.5 300 -- 09-16-74  Glacial drift 22N19W05CCA 01
~- - 9.5 290 -- 08-28-74  Glacial drift 22N19WO08AAB 01
- - 10.0 270 -- 08-28-74 Glacial drift 22N19WO09BCB 01
-- - 11.0 160 -- 07-19-74 Glacial drift 22N19W17CBA 01
449 - 9.5 170 -- 07-19-74 Glacial drift 22N19W18DAA 01
10 v 8.0 180 8.9 12-06-83 Glacial outwash 22N19W20ADAAD]
10 R -- 228 8.0 04-22-83 Glacial drift 22N19W20ADAAD2
4.5 V' 8.5 215 8.7 12-07-83 Glacial outwash 22N19W20BBDDO1
-- - 16.0 400 -- 07-19-74 Glacial drift 22N19W29CBC 01
10 \ 8.0 245 8.6 12-06-83 Glacial outwash 22N19W32BCADO1
10 v 8.0 205 8.5 12-06-77 Glacial outwash 22N19W32BCDDO1
10 R -- 138 8.1 04-19-83 Glacial drift 22N19W33BBBDO1
435 - 12.0 356 -- 01-14-76 Glacial drift 22N20W02CBD 01
-- - -- -- -- -- -- 22N20W0SAAB 01
-- - 10.0 380 -- 07-22-74 Glacial drift 22N20W09ACD 01
18 - 10.0 445 -- 07-22-74 Glacial drift 22N20W09CBB 01
425 - 10.5 279 - 01-14-76 Glacial drift 22N20W10CAA 01
5.0 R 8.5 422 8.3 12-02-83 Glacial drift 22N20W11CADBO1
50 R 20.0 125 -- 08-15-74 Glacial drift 22N20W12cCC 01
5.2 v 8.5 335 8.5 12-08-83 Glacial drift 22N20W13ADDDO1
.50 R -- -~ -- -- -- 22N20W14DDC 01
3.8 v 7.5 370 8.3 12-12-83 Belt rocks 22N20W17ABACO1
7.5 V' 9.5 400 8.4 12-12-83 Belt rocks 22N20W17DCABO1
-~ - 12.5 300 -- 08-26-74 Glacial drift 22N20W22BAA 01
-~- - -- -- -- -- Glacial drift 22N20W23DAD 01
12 - 11.5 260 -- 08-15-74 Glacial drift 22N20W24CDD 01
-- - 14.0 270 -- 09-18-75 Glacial drift 22N20W25ABA 01
6.7 \ 8.0 350 8.5 12-07-83 Glacial drift 22N20W25BABDO1
2.0 v 9.0 565 8.2 12-05-83 Glacial drift 22N20W26AAAAO1
-- - 9.0 355 8.3 12-09-83 Belt rocks 22N20W29DCDCO1
- - 11.0 800 -- 09-03-74 Glacial drift 22N20W31CDD 01
6.1 \ 8.0 321 8.0 12-05-83 Glacial drift 22N20W35ADCCO1
6.0 v 8.0 440 8.2 12-01-83 Glacial drift 22N20W36BBABO1
-- - 10.0 500 8.3 10-05-83 Glacial drift 22N21W02ADACO1
-- - -- -~ -- -—- -- 22N21W07ABC 01
-—- - -- -- -- -- -- 22N21W09BCB 01
-- - -- -~ -- -- Belt rocks 22N21WO9BCBCO1
-- - 14.5 345 -- 08-04-75 Glacial drift 22N21W17AAC O1
24 - 13.0 420 -- 09-05-75 Glacial drift 22N21W23DAaA 01
- - 12.0 620 -- 09-05-74 Glacial drift 22N21W24BAB 01
40 - 11.0 490 -- 09-05-74 Glacial drift 22N21W24DDC 01
-- - 10.5 560 -- 09-05-74 Glacial drift 22N21wW25CcC 01
10 v 8.5 350 8.4 12-09-83 Glacial drift 22N21W25DDCBO1
- - 11.0 400 -- 09-05-74 Glacial drift 22N21W26ABB 01
-- - 13.5 650 -- 07-16-74 Glacial drift 22N21W28ACD 01
~-- - -- -- -- -- Glacial drift 22N21W28DDDCO1
- - -- -~ -- - Belt rocks 22N21W28DDDDO1
60 R 14.0 695 -- 09-05-74 Glacial drift 22N21W29ADD 01
-- - -- -- -- -- Tertiary(?) 22N21W30CBBAO1
sediments
1 \ 13.0 650 8.4 12-09-83 Glacial drift 22N21W32ABABO1
15 R 13.5 440 -- 09-03-74 Glacial drift 22N21W35ABB 01
20 - 11.0 610 -- 09-03-74 Glacial drift 22N21W36ABB 01
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Table 11.--Records of inventoried wells, springs, and test holes=--Continued

Alti-
tude
of Pri- Bottom

land mary Depth Top of of Date

Type sur- use of Type open open Water Water- water

Local of face of well of interval interval level level level
number site (feet) water (feet) finish (feet) (feet) (feet) source measured
22N22W02DCD 01 W 2,860 H 248 - -- -- +3.00 S 08-04-75
22N22W04ABA 01 W 3,040 U 440 - -- -- 2.38 S 08-07-75
22N22W12ACD 01 W 2,890 S 287 - -- -- +1.60 S 08-04-75
22N22W13AAD 01 W 2,880 I 350 - -- -- +14.00 R 07-16-74
22N22W13ABD 01 W 2,880 U 343 - -- -- 26.60 S 07-16-74
22N22W22BABCO1 ) 2,940 U 440 - -- -- .01 S 08-10-83
22N22W24DAAAO1 W 2,680 U 198 P 150 163 +22.24 S 11-05-84
22N22W26DDDDO1 W 2,650 U 50 P 20 35 18.97 S 10~-25-84

22N23W07BBD 01 W 2,760 u 145 - -- -- -- - --
22N23WO7BBD 02 W 2,760 I 195 - -- -- +1.50 S 07-15-75
22N23W07DBD 01 W 2,740 I 229 - -- -- +52.00 S 08-08-74

22N23W15CDDDO1 X 2,830 U -- - -- -- -- - -
22N23W15DCDCO1 W 2,840 U 92 P 60 80 47.82 S 10-11-84

22N23W17BBC 01 W 2,760 I 226 - -- -- -- - --
22N23W17BBDDO1 W 2,760 H 140 S 135 140 2.00 L 06-27-83

22N23W17BCB 01 W 2,760 I 235 - -- - - - --

22N23wW17CBB 01 W 2,740 1 230 - -- -- -- S --

22N23W17CDB 01 W 2,740 I 233 - -- -- -~ - -

22N23W18ACA 01 W 2,740 I 230 - -- -- -- - --
22N23W18BBB 01 W 2,820 H 280 - -~ -- 45.46 S 07-15-75

22N23W18DDA 01 W 2,740 I 232 - -- -- -- - -
22N23W19CBD 01 W 2,800 U 310 - -- - 36.66 S 07-15-75
22N23W19DAA 01 W 2,760 S 240 - -- -- -- - 08-07-74

22N23W20DCD 01 W 2,740 I -- - -- - -- - --

22N23w20DDC 01 W 2,740 I -- - -- -- -- - --
22N23W28BADDO1 W 2,800 S 339 X 207 339 30.00 S 12-13-83
22N23W28CAC 01 W 2,760 S 237 - -- -- +11.00 S 08-01-75

22N23W28CBB 01 W 2,740 I 230 - -- -- -- - -
22N23W28CBD 01 W 2,750 I 230 - -- -- +23.00 S 09-17-74

22N23W29AAD 01 W 2,740 I 240 - -- - -- - --
22N23W29ACB 01 W 2,740 H 244 - -- -- +16.00 S 09-12-74
22N23W29BAA 01 W 2,740 I 230 - -- -- +22.00 S 09-17-74
22N23W32BCB 01 W 2,800 H 319 - -- -- 35.30 S 08-01-75

22N23W33BAB 01 W 2,740 I 240 - -- -- -- - --
22N23W33BDA 01 W 2,740 U 239 - -- - +18.00 S 08-01-75

22N23W33DAD 01 W 2,740 S 242 - -- -- -- - -~
22N23W33DDA 01 W 2,740 U -- - -- -- +2.50 - 07-31-75
22N23wW33DDC 01 W 2,720 H 248 - -- -- +18.50 S 07-31-75
22N23W34AAA 01 W 2,800 S 97 - -- - 45,20 S 08-01-75
22N24W01BDCCO1 W 2,840 H 309 o -- - 67.54 S 10-17-83
22N24WO1CBD 01 W 2,840 H 309 - -- -- 70.90 R 07-18-75
22N24W02ABB 01 W 2,860 H 328 - -- -- 81.90 - 07-16-75
22N24W03DAABO1 W 2,840 H 330 0 -- -- 71.90 S 10-25-83
22N24W10ABA 01 W 2,840 H 30C - -- -- 65.93 S 07-21-75
22N24W10DDA 01 W 2,820 u 316 - -- - 53.88 S 07-17-75
22N24W11ADC 01 W 2,820 u -- - -- -- 54.50 - 07-17-75
22N24W11CBB 01 W 2,820 H 312 - -- -- 61,05 - 07-17-75
22N24W11DAD 01 W 2,820 H 340 - -- -- 52.57 - 07-17-75
22N24W11DAD 02 W 2,820 H 350 - -- -- 59.27 - 07-17-75

22N24W12ACCCO1 W 2,840 H 309 (¢} -- -- - - --
22N24W13BCB 01 W 2,820 H -- - -- -- 47.82 S 07-17-75
22N24W13DAD 01 W 2,800 H 300 - -- -- 45,14 S 07-15-75

22N24W14CDD 01 W 2,820 S 300 - -- -- 40.00 R --
22N24W15CAB 01 %) 2,820 H 156 - - -- 18.40 S 07-17-75
22N24W21ACD 01 W 2,840 H 328 - -- -- 37.64 S 07-18-75
22N24W21DAA 01 W 2,825 H 158 - -- -- 36.90 - 07-16-76
22N24W22CAB 01 W 2,820 H 324 - -- -- 34.57 S 07-18-75
22N24W23AAA 01 W 2,820 H 270 - -- -- 46.05 S 07-22-75
22N24W23CDC 01 W 2,800 U 55 - -- -- +.50 S 07-22-75
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Table 11.--records of inventoried wells, springs, and test holes--Continued

Method of Water Specific Date
discharge temper- con- quality
Discharge measure- ature ductance PH parameter Geologic Local
(gal/min) ment (°C) (uS/cm) (units) measured unit number

-- - 14.0 345 -- 08-04-75 Glacial drift 22N22W02DCD Ot
- - 11.0 605 -- 08-07-75 Glacial drift 22N22W04ABA 01
-- - 13.0 355 -- 08-04-75 Glacial drift 22NZ2W12ACD 01
300 - 14.5 360 - 07-16-74  Glacial drift 22N22W134AD 01
- - 14.0 355 -- 07-16-74  Glacial drift 22N22W134BD 01
-- - -- - -- -- Glacial drift 22N22W22BABCO1
43 M -- -- -- - Glacial outwash 22N22W24DAAAD1
75 \'% -- -- -- -- Alluvium 22N22wW26DDDDO1
- - 15.0 625 -- 07-15-75 Glacial drift 22N23W07BBD 01
140 - 16.0 470 -- 07-15-75 Glacial drift 22N23W07BBD 02
665 - 17.0 570 - 08-08-74 Glacial drift 22N23W07DBD 01
-- - -- - -- - -- 22N23W15CDDDO1
24 v 10.0 285 7.9 10-11-84 Glacial outwash 22N23W15DCDCO1

65 - -- -- -- -- -~
179 - 15.5 580 -- 08-06-74 Glacial drift 22N23W17BBC 01
15 R - 910 7.8 06-27-83 Glacial drift 22N23W17BBDDO1
122 C 17.5 520 -- 08-06-74 Glacial drift 22N23W17BCB 01
170 - 17.5 555 -- 08-06-74 Glacial drift 22N23W17CBB 01
238 - 18.0 560 - 08-06-74 Glacial drift 22N23W17CDB 01
168 - 22.0 450 - 08-06-74 Glacial drift 22N23W18ACA 01
- - 20.0 470 -- 07-15-75 Glacial drift 22N23W18BBB 01
307 - 25.0 550 -- 08-06-74 Glacial drift 22N23W18DDA 01
-- - 15,0 480 -- 07-15-75 Glacial drift 22N23W19CBD 01
2.6 - -- -- -- - -~ 22N23W19DbAA 01
223 C 31.5 605 -- 08-07-74 Glacial drift 22N23wW20bCD 01
156 - 28.0 640 -- 08-07-74 Glacial drift 22N23W20DDC O1
8.0 v 12.0 350 8.5 12-13-83 Belt rocks 22N23W28BADDO1
-- - 14,0 390 -- 08-01-75 Glacial drift 22N23W28CAC 01
183 C 27.0 670 -- 08-07-74 Glacial drift 22N23W28CBB 01
96 - 16.0 580 -- 09-17-74 Glacial drift 22N23W28CBD 01
96 - 32.0 650 - 08-07-74 Glacial drift 22N23W29AAD 01
300 R 47.0 630 -- 09-12-74 Glacial drift 22N23W29ACB 01
115 - 37.5 580 ol 09-17-74 Glacial drift 22N23W29BAA 01
-- - 15.5 500 -- 08-01-75 Glacial drift 22N23W32BCB 01
- - 18.0 605 -- 08-01-75 Glacial drift 22N23W33BAB 01
== - 13.5 510 - 08-01-75 Glacial drift 22N23W33BDA 01
75 R 12.5 480 -- 07-14-74 Glacial drift 22N23W33DAD 01
-- - 12.5 470 -- 07-31-75 Glacial drift 22N23W33DDA 01
-~ - 12.5 570 -- 07-31-75 Glacial drift 22N23W33DDC 01
-- - 13.0 240 -- 08-01-75 Glacial drift 22N23W34AAA 01
8.8 \' 15.0 450 8.2 10-17-83 Alluvium 22N24W01BDCCO1
-- - 19.0 425 -- 07-18-75 Glacial drift 22N24W01CBD 01
-- - 19.0 425 -- 07-18-75 Glacial dirft 22N24W02ABB 01
9.2 v 12.0 335 8.4 10-25-83 Alluvium 22N24W03DAABO1
-- - 16.5 310 -- 07-21-75 Glacial drift 22N24W10ATA 01
- - -- -- -- - Glacial drift 22N24W10DDA 01
- - -- - - - - 22N24W11ADC 01
-- - 15.0 320 - 07-17-75 -- 22N24W11CBB 01
- - 13.5 405 -- 07-17-75 Glacial drift 22N24W11DAD 01
- - 14.0 -- -- 07-17-75 Glacial drift 22N24W11DAD 02
-- - - -- - -- Alluvium 22N24w12ACCCO1T
- - 14.5 405 - 07-17-75 Glacial drift 22N24W13BCB 01
- - 26.5 470 -- 07-15-75 Glacial drift 22N24W13DAD 01
800 R 11.5 315 -- 07-15-75 Glacial drift 22N24W14CDD 01
-- - 13.0 230 -- 07-17-75 Glacial drift 22N24W15CAB 01
-- - 11.5 275 -- 07-18-75 Glacial drift 22N24W21ACD 01
-- - - - -- - Alluvium 22N24W21DAA 01
-- - 11.0 305 -- 07-18-75 Glacial drift 22N24W22CAB 01
-- - 13.0 355 -~ Glacial drift 22N24W23AAA 01

83

07-22-75

Glacial drift

22N24W23CDC 01



Table 11.--rRecords of inventoried wells, springs, and test holes--Continued

Alti-~
tude
of Pri- Bottom
land  mary Depth Top of of Date
Type sur- use of Type open open Water Water- water
Local of face of well of interval interval level level level
number site (feet) water (feet) finish (feet) (feet) (feet) source measured
22N24W23DDA 01 W 2,780 H -- - -- -- 22.99 S 07-2%-75
22N24W24ADA 01 W 2,810 H 298 - -- -- 44,53 S 07-13-75
22N24W26AAD 01 W 2,800 H 290 - -- -- 28.10 S 08-~08-74
22N24W26BCC 01 w 2,800 H 77 - -- -- -- - -
22N24W27ADD O1 W 2,820 U 45 - - -- -- - -
22N24W34CDC 01 W -- - -- - -- - -- - -
22N24W34CDC 02 S -- - -- - -- -- -- - -
22N24W34DCC 01 W 2,820 u 75 (o] -- -- -- - -
22N24W36BBB 01 W 2,780 H 229 - -- -- -- - --
23N19W07BAAAQ1 w 3,000 H 466 (o] -- - 123.20 S 01-03-84
23N19W07BDACO1 W 2,880 H 390 X 224 390 26.90 S 01-03-84
23N19W15CCA 01 W 2,950 H 540 - -- -- 108.50 S 08-28-74
23N19wW15CCC 01 W 2,950 H 61 - -- -- 44,60 S 08-28-74
23N19W18ABB 01 W 2,940 1 129 - 129 -- 43,90 s 08~-15-74
23N19W18BDACO1 W 2,950 R 203 [4] -- -- 11.40 S 01-D4%-84
23N19W19ADB 01 W 3,010 1 208 - 188 208 126.40 S 07-1%-74
23N19W28BCC 01 W 2,980 1 249 o] -- -- 29.80 S 08~13-74
23N19W29ADADO1 W 2,940 H 256 (o] -- -- 36.20 S 01-D4-84
23N20W04BBA 01 W 2,910 H 255 - -- -- 23.50 S 09-04-74
23N20wW10DCDCO1 W 2,920 H 150 P 135 150 28.90 S 12-20-83
23N20W16BDCAO1 W 2,960 H 225 X 190 225 117.90 S 12-29-83
23N20W16CBC 01 W 3,140 u 125 - -- -- 86.20 S 08-29-74
23N20wW20DCC 01 W 2,940 S 80 - -- -- +2.10 S 09-10-74
23N20W21CBC 01 W 2,940 H 337 - 60 -- +.10 S 09-10-74

- - - - - 90 - - - _—

- -- - -- - 195 -- -- - -
23N20W21CCB 01 "] 2,920 u 127 X 127 -- 6.80 S 09-09-74
23N20W29BAB 01 W 2,970 U 156 0 -- -- 6.50 S 08-30-74
23N20W29BAB 02 W 2,960 S 50 - -- -- +2.00 S 09-04-74
23N20W29CBCBO1 W 2,960 u 182 - -- - 60.28 S 07-27-83
23N21W04CBD 01 W 3,100 S 150 - -- -- +.96 S 08-12-75
23N21W04CCD 01 W 3,160 H 235 - -- -- 157.50 S 07-12-75
23N21WO0O5CDD 01 W 3,180 U 308 - -- -- -- - --
23N21wW09CCD 01 W 3,780 U 401 - -- -- 290.00 S 08-06-75
23N21W09CCDAO1 w 3,800 u 800 X 251 800 284.73 S 12-19-83
23N21W13BBD 01 W 3,570 P 285 - 205 280 31.30 S 09-19-74
23N21W14BBB 01 W 3,640 P 300 - 100 300 193.70 S 09-19-74
23N21W18DBB 01 w 3,620 U 10 - -- -- 6.24 S 08-06-75
23N21W19CBC 01 W 3,680 U 225 - -- -- 170.23 S 08-07-75
23N21W20BCB 01 W 3,500 S 160 - -- -- 3.35 S 08-06-75
23N21W23BCAADI W 3,440 u 300 P 180 240 130.03 S 07-28-83
23N21W23CDC 01 %) 3,410 I 301 P -- -- 123.20 S 07-16-74
23N21W24ABC 01 1 3,420 S 700 0 -~ -- 458.10 S 08-15-74
23N21W25ADDDO1 W 3,080 H 180 0 -- -- 54.40 S 12-13-83
23N21W25DAAA01 w 3,060 H 138 - -- -- 44.34 S 07-28-83
23N21W26BAC 01 w 3,340 U 118 - -- -- 72.90 S 06-26-75
23N21W34AAAAQ1 W 3,320 H 342 o} -- -- 63.59 S 09-15-83
23N21W34ADD 01 W - - -- - -- - -- - -
23N21W35BBA 01 W 3,320 I 355 - 297 300 -- - --

- -- - -- - 345 355 -—- - -—-
23N22W12DDC 01 W 3,510 S 10 - -- -- 4.36 S 08-12~75
23N22W25DBC O1 W 3,060 U 29 - -- -- 7.68 S 08-07-75
23N22W26BDCCO1 W 2,960 u 80 P 40 65 29.75 S 10-18-84
23N22W35CDB O1 w -- - 250 - -- -- -- - -
23N22W36CAA 01 %) 2,930 S 50 - -- -- - S 08-04-75
23N23W20BCBBO1 X 2,830 U -- - -- - - - --
23N24W02CABAO1 W 2,800 I 108 - -- -- 41,80 S 10-14-83
23N24W02CABAO2 P 2,780 S 22 - -- -- 5.00 S 10-14-83
23N24W02CCD 01 W 2,800 H 9.0 - - -- 6.30 S 07-23-75
23N24W03BAB 01 W 2,860 U - - -- -- 63.76 S 07-22-75
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Table 11.--Records of inventoried wells, springs, and test holes--Continued

Method of Water Specific Date
discharge temper- con= quality

Discharge measure- ature ductance pH parameter Geologic Local

(gal/min) ment °c) (uS/cm) (units) measured unit number
-- - 11.5 355 -- 07-21-75 Glacial drift 22N24W23DDA 01
-- - 15.5 535 -- 07-15-75 Glacial drift 22N24W24ADA 01
1,000 - 12.5 310 -- 08-08-74  Glacial drift 22N24W26AAD 01
-- - 9.5 290 -- 07-22-75 Glacial drift 22N24W26BCC 01
-- - 9.5 303 -- 07-18-75 Glacial drift 22N24W27ADD 01
-- - -- -- -- -- Glacial drift 22N24W34CDC 01
-- - -- -- -- -- Glacial drift 22N24W34CDC 02
-- - 12.5 320 -- 07-29-74  Glacial drift 22N24W34DCC 01
-- - 15.0 570 -- 07-15-75 Glacial drift 22N24W36BBB 01
6.0 v 8.5 565 7.3 01-03-84  Belt rocks 23N19W07BAAAO1T
7.5 v 10.0 300 7.4 01-03-84  Belt rocks 23N19W07BDACO1
-- - 12.0 290 -- 08-28-74  Glacial drift 23N19wiscca 01
-- - 8.5 490 -- 08-28-74 Glacial drift 23N19W15CCC 01
-- - 12.0 270 -- 08-15-74  Glacial drift 23N19W18ABB 01
70 R -- -- -- -- Glacial drift 23N19W18BDACO1
400 - 10.0 260 -- 07-19-74  Glacial drift 23N19W19ADB 01
90 - 10.5 260 -- 08-15-74  Glacial drift 23N19wW28BCC 01
6.0 \Y 9.0 260 8.0 01-04-84  Glacial drift 23N19W29ADADO1
18 - 9.5 710 -- 09-04-74  Glacial drift 23N20W04BBA Ot
5.9 v 9.0 850 7.3 12-20-83  Belt rocks 23N20W10DCDCO1
8.0 \Y 10.0 370 7.9 12-29-83 Belt rocks 23N20W16BDCAO1
-- - 14.0 350 -- 08-29-74  Glacial drift 23N20W16CBC Ot
-- - 12.0 450 -- 09-09-74  Glacial drift 23N20W20DCC 01
-- - 12.5 415 -- 09-10-74  Glacial drift 23N20W21CBC 01
-- - 11.0 360 -- 09-09-74  Glacial drift 23N20W21CCB 01
4.7 - 12.0 320 -- 08-30-74  Glacial drift 23N20W29BAB 01
== - 1t.0 380 - 09-04-74 Glacial drift 23N20W29BAB 02
-- - -- -- -- -- Glacial drift 23N20W29CBCBO1
-- - -- -- -- -- Glacial drift 23N21W04CBD 01
- - 12.0 490 - 07-12-75 Glacial drift 23N21w04CCD 01
-- - 11.0 400 -- 08-12-75 Glacial drift 23N21WO05CDD Ot
-- - 12.5 205 -- 08-06-75 Glacial drift 23N21W09CCD 01
3.0 R -- -- -- -- Belt rocks 23N21W09CCDAO1
10 R 12.0 390 -- 09-19-74  Glacial drift 23N21W13BBD 0t
90 - 13.0 180 -- 09-19-74  Glacial drift 23N21W14BBB 01
-- - 1.5 305 -- 08-06-75 Alluvium 23N21W18DBB 01
-- - -—- -- -- -- Belt rocks 23N21W19CBC 01
-- - 10.5 -- -- 08-06-75 Glacial drift 23N21W20BCB 01
35 R -- -- -- -- Belt rocks 23N21W23BCAADT
500 R -- -- -- -- Glacial drift 23N21w23CDC 01
-- - -- -- -- -- Glacial drift 23N21W24ABC 01
10 v 9.5 390 8.3 12-13-83  Glacial drift 23N21W25ADDDO1
9.0 \Y 12.0 344 7.7 07-28-83  Glacial drift 23N21W25DANA01
-- - -- -- -- -- Glacial drift 23N21W26BAC 01
20 R -- -- -- -- Glacial drift 23N21W34AAAAQ1
-- - -- -- -- -- -- 23N21W34ADD Q1
800 R 12,5 330 -- 07-22-74  Glacial drift 23N21W35BBA 01
-- - -- -- -- -- -- 23N22w12DDC 01
-- - 9.0 480 -- 08-07-75 Glacial drift 23N22W25DBC 01
234 c -- -- -- -- Glacial outwash 23N22W26BDCCO1
-- - -- -- -- -- -- 23N22W35CDB 01
-- - 10.5 465 -- 08-04-75 Glacial drift 23N22W36CAA 01
-- - -- -- -- -- -- 23N23W20BCBBO1
-- - 14.5 428 7.7 10-14-83  Alluvium 23N24W02CABAO1T
-- - 12.5 780 7.8 10-14-83  Alluvium 23N24W02CABAO2
-- - 13.0 355 -- 07-23-75 Glacial drift 23N24W02CCD 01
-- - 10.5 315 -- 07-22-75 Glacial drift 23N24W03BAB Ot
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lable 11.--Records of inventoried wells, springs, and test holes--Continued

Alti-
tude
of Pri- Bottom

land  mary Depth Top of of Date

Type sur- use of Type open open Water Water- water

Local of face of well of interval interval level level level
number site (feet) water (feet) finish (feet) (feet) (feet) source measured

23N24W03BAB 02 S -- - -- - -- -- -- - --
23N24W10ADA 01 w 2,840 U 240 - -- -- 63.57 - 07-23-75
23N24W10BCDDO1 w 2,800 H 37 0 -- -- 10.26 S 10-24-83
23N24W10CBC 01 W 2,800 U -- - -- -- 33.94 S 07-22-75
23N24W11CAC 01 W 2,840 i 240 - -- -- 52.27 S 07-23-75
23N24W13DBBAO1 W 2,880 S 178 4] -- -- 52.55 S 10-24-83
23N24W15AAA 01 W 2,860 H 270 - - -- 61.34 S 07-23-75
23N24W15BBA 01 W 2,780 H 220 - - -- 13.30 S 07-22-75
23N24W15CBC 01 W 2,800 H 252 - -~ -- 13.90 S 09-04-74
23N24W15CCBBO1 W 2,800 H 252 ] -- -- 24.25 S 10-25-83
23N24W15DCa 01 W 2,790 H 258 - -- -- 28.73 S 07-24-75
23N24W22DACAO1 W 2,800 S 174 0 -- -- 23.03 S 10-25-83
23N24W24CAC 01 W 2,820 u - - - - 48.20 S 09-04-74
23N24W25DAD 01 W 2,800 U 88 - - -- 10.73 S 09-04-74
23N24W27CDDDO1 W 2,800 u -- - -- -- 21.60 S 05-18-67

23N24W34ADA 01 W -- - -- - .- -- -- - -
23N24W34ADAADT W 2,879 H 377 P 312 370 108.66 S 03-02-43
23N24W34CAC 01 W 2,860 H 365 - -- -- 103.90 - 09-04-74
23N24W34DCD 01 W 2,860 H 360 - - -- 94.46 - 07-21-75
23N24W35BAA 01 1%} 2,800 H 22 - -- -- 10.00 - 07-16-75
23N24W35BAA 02 W 2,790 H 22 - - -- 10.00 - 07-16-75

23N24W35CDD 01 w 2,860 P 348 - -- -- -- - --
23N24wW35DCCCO1 W 2,860 H 297 0 -- -- 86.21 S 10-14-83
23N24W35DDC 01 %) 2,860 H 315 - -- -- 79.59 - 09-16-75
23N24W35DDD 01 W 2,860 i 330 - -- -- 74.10 S 07-16-75
23N24W36CAA 01 W 2,840 H 330 - -- -- 81.70 S 07-16-75
24N19W16DCA 01 W 3,000 - 37 - -- -- 5.20 - 08-26-74
24N19W21ACAAQ1 W 2,980 H 90 P 25 90 22.25 L 07-27-83
24N19W22CBAAO1 W 2,920 H 102 X 84 102 +,31 S 12-15-83
24N21WO03CDB 01 W 2,910 H 160 - -- -- 12.50 S 09-06-74
24N21W04CDDCO1 W 2,960 P 301 (0] - -- 25.80 S 12-20-83
24N21W10BDCAO1 W 2,940 H 469 X 83 469 50.86 S 12-16-83
24N21W16DAB 01 W 2,970 S 106 - -- -- 43.10 S 09-06-74
24N21W19BBD 01 W 2,910 P 105 - -—- - +4.50 S 08-12-74
24N21W19BCB 01 %) 2,910 P 314 S 299 304 - S 08-12-74
24N21W19BCCBO1 W 2,900 P 185 P -—- -- +.70 S 12-19-83
24N21W25DDD 01 1%} 3,020 H 202 - 21 -- 129.50 S 09-09-74
24N21W26CBB 01 W 2,930 H 287 - -- -- 23.41 S 08-22-75
24N21W29ABB 01 W 2,930 H 95 - -~ -- 8.70 S 09-09-74
24N21W30CABBO1 w 3,080 U 220 X 137 220 +15.50 S 12-19-83
24N21W32DDDDO1 %] 3,040 H 803 X 206 803 31.60 S 12-20-83
24N21W33ACC 01 w 2,940 H 359 - -—- -- 4,90 S 09-06-74

24N21W33DBD 01 W 3,000 U 126 - -- -- -- - -
24N21W36AAA 01 W 3,050 U 420 - 104 -- 130.30 S 09-09-74
24N21W36DBCAO1 W 3,140 H 767 X 191 767 117.36 S 12-27-83
24N22W13DDB 01 w 2,990 S -- - -- -- 19.67 S 07-25-75
24N22W14BDC 01 W 3,440 S 490 - -—- -- 315.00 - 08-12-75
24N22W14DDD 01 W 3,120 S 233 - - -- 163.40 S 09-06-74
24N22W20CAC 01 w 3,240 U 335 - - -- 6.00 S 07-01-75

24N22W30 - 3,153 - 460 - -- -- -- - --
24N22W30BCCCO1 W 3,153 U 460 P 436 445 245.84 S 11-06-84
24N23W09BAA 01 W 3,960 U 170 - - -- 22.40 - 07-25-75
24N23W16BCC 01 W 2,920 H 230 - -- -- 29.44 - 07-24-75
24N23W17DAC 01 W 2,920 H 250 - -- -- 41.65 S 07-24-75

24N23W20AAB 01 W 2,980 S 250 - -- -- -- - --
24N23W21BCDAO1T W 2,930 U 250 - - -- 32.52 - 07-24-75

24N23W32ADCCOY X 2,900 U .- - -- -- -—- - --
24N24W14DDD 01 W 2,920 S 50 - -- -- 21.70 S 07-24-75
24N24W24ABBBO1 W 2,880 U 69 P 37 42 6.54 S 10-05-83

- -- - -- - 50 55 -- - --
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Table 11.--Records of inventoried wells, springs,

and test holes--Continued

Method of Water Specific Date
discharge temper- con- quality
Discharge measure- ature ductance pR parameter Geologic Local
(gal/min) ment (°Cc) (uS/cm) (units) measured unit number
- - - - - - - 23N24W03BAB 02
-- - 12.0 400 -~ 07-23-75 Glacial drift 23N24W10ADA 01
11 v 9.0 350 8.0 10-24-83 Alluvium 23N24W10BCDDO1
-- - -- - -~ -~ Glacial drift 23N24W10CBC 01
-- - 13.0 390 -- 07-23-75 Glacial drift 23N24W11CAC 01
50 R - - -~ - Alluvium 23N24W13DBBAO1
-- - 15.0 410 - 07-23-75 Glacial drift 23N24W15AAA 01
-~ - 13.0 270 -~ 07-22-75 Glacial drift 23N24W15BBA 01
- - 17.0 370 -- 09-04-74 Glacial drift 23N24W15CBC 01
1.9 v 12.0 325 7.5 10-25-83  Alluvium 23N24W15CCBBO1
- - 14.0 400 - 07-24-75 Glacial drift 23N24W15DCA 01
30 R -~ -~ -~ -~ Alluvium 23N24W22DACAD1
- - 13.0 390 -- 09-04-74 Glacial drift 23N24W24CAC 01
- - 9.5 420 -- 09-04-74 Glacial drift 23N24W25DAD 01
- - - - -- -~ Alluvium 23N24W27CDDDO1
- - - -~ -- -- -- 23N24W34ADA 01
1,600 - -~ -~ - -~ Alluvium 23N24W34ADAAOT
-~ - 14.5 300 .- 09-04~74 Glacial drift 23N24W34CAC 01
-~ - 14,0 400 -~ 07-21-75 Glacial drift 23N24W34DCD 01
-- - 14.0 405 -~ 07-16-75 Alluvium 23N24W35BAA 01
-- - 14.0 405 - 07-16-75 Alluvium 23N24W35BAA 02
- - -- -~ -~ -~ .- 23N24W35CDD 01
5.5 v 14.0 434 8.1 10-14-83 Alluvium 23N24W35DCCCO1
-- - 17.0 610 -~ 07-16-75 Glacial drift 23N24W35DDC 01
- - 15.5 390 -~ 07-16-75 Glacial drift 23N24W35DDD 01
- - 16.0 375 -- 07-16-75 Glacial drift 23N24W36CAA 01
- - -- -~ -~ -~ Glacial drift 24N19W16DCA 01
25 R -- 585 7.2 07-27-83 Belt rocks 24N19W21ACAAQ1
1 v 7.0 600 7.9 12-15-83 Belt rocks 24N19W22CBAAO1T
-- - 1.0 590 -- 09-06-74 Glacial drift 24N21W03CDB 01
8.0 \Y 9.0 500 8.0 12-20-83 Glacial drift 24N21W04CDDCO1
15 v 6.0 500 8.4 12-16-83 Belt rocks 24N21W10BDCAO1
-- - -- -~ -~ -~ Glacial drift 24N21W16DAB 01
30 R 1.5 370 -- 08-12-74 Glacial drift 24N21W19BBD 01
70 R 12.5 - -~ 08-12-74 Glacial drift 24N21W19BCB 01
17 v 8.0 300 8.3 12-19-83 Glacial drift 24N21W19BCCBO1
20 - 11.5 340 - 09-09-74 Glacial drift 24N21W25DDD 01
-- - 1.0 263 -- 08-22-75 Glacial drift 24N21W26CBB 01
28 - 10.0 595 -- 09-09-74 Glacial drift 24N21W29ABB 01
1.0 R 9.0 460 8.3 12-19-83 Belt rocks 24N21W30CABBO1
6.3 v 9.0 400 7.4 12-20-83 Belt rocks 24N21wW32DDDDO1
-- - 11.0 400 -~ 09-06-74 Glacial drift 24N21W33ACC 01
-- - 12.5 420 -- 09-06-74 Glacial drift 24N21W33DBD 01
20 - -- -~ -- -- Glacial drift 24N21W36AAA 01
4.6 v 7.0 650 7.4 12-27-83 Belt rocks 24N21W36DBCAO1
-- - 12.5 420 -~ 07-25-75 Glacial drift 24N22W13DDB 01
-- - - -~ -~ ~- Glacial drift 24N22W14BDC 01
25 R 11.0 430 -- 09-06-~74 Glacial drift 24N22W14DDD 01
- - 13.5 250 -- 07-01-75 Glacial drift 24N22W20CAC 01
-~ - -- - .- -~ - 24N22W30
6.7 v - - - -—- Glacial outwash 24N22W30BCCCO1
-- - 8.5 300 - 07-25-75 Glacial drift 24N23W09BAA 01
-- - 11.5 340 -~ 07-24-75 Glacial drift 24N23W16BCC 01
-- - 12.0 355 -~ 07-24-75 Glacial drift 24N23W17DAC 01
-- - 13.5 305 -- 07-25-75 Glacial drift 24N23W20AAB 01
-~ - -- -~ -~ -- Glacial drift 24N23W21BCDAO1
-- - - .- -- -~ - 24N23W32ADCCO1
-- - 14.0 300 -~ 07-24-75 Glacial drift 24N24W14DDD 01
-- - -- -- -- -~ Alluvium 24N24W24ABBBO1
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Table 11.--Records of inventoried wells, springs, and test holes--Continued

Alti-
tude
of Pri- Bottom
land mary Depth Top of of Date
Type sur- use og Type open open Water  Water-  water
Local of face of well of interval interval level level level
number site (feet) water (feet) finish (feet) (feet) (feet) source measured
24N24W24ABBBO1 W 2,880 U 69 - 58 65 6.54 S 10-05-83
24N24W24ABBB02 W 2,880 u 14 S 9 14 7.07 S 10-05-83
24N24W25DDBBO1 W 2,859 u 328 P 319 326 78.35 S 10-10-84
24N24W27ABDBO1 W 2,840 U 217 S 157 177 30.73 S 10-10-84
24N24W27BDBBO1 W 2,960 S 150 S -- -- 121.00 S 10-13-83
24N24W32DAA 01 W 3,040 H 170 - -- -- 72.20 - 08-28-74
24N24W34ACD 01 w 2,840 H 86 - -~ -- 8.80 S 07-23-75
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Table 11.--Records of inventoried wells, springs, and test holes--Continued

Method of Water Specific Date
discharge temper- con- quality
Discharge measure- ature ductance pH parameter Geologic Local
(gal/min) ment °c) (uS/cm) (units) measured unit number
- - -- -- -- -- -- 24N24W24ABBBOY
-- - -- -- -- -- Alluvium 24N24W24ABBBO2
51 v 13.0 335 8.2 10-10-84 Glacial outwash 24N24W25DDBBO1
183 C -- -- -- -- --
8.5 v 11.0 380 7.8 10-10-84  Tertiary(?) 24N24W27ABDBO 1
sediments
6.1 11.0 242 7.2 10-13-83  Alluvium 24N24W27BDBBO1
-- - -- -- -- -- Belt rocks 24N24W32DAA 01
-- - 12.5 240 - 07-23-75 Glacial drift 24N24W34ACD 01
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Table 12.--Records of water level in monitoring wells

[Water level--in feet below or above (+) land surface. MS, conditions of measurement.
First column (M) is method of measurement--B, analog; G, pressure gage; S, steel tape.

Second column (S) is site status--F, flowing; P, pumping.

15N20W13CADAO3

WATER
DATE LEVEL

OCT 18, 1983 30.55
JAN 05, 1984 30.46

HIGHEST 25.07 APR
LOWEST 31.76 JAN

16N19W09CCABO2

WATER
DATE LEVEL

OCT 18, 1983 128.87
JAN 05, 1984 142.42

HIGHEST 116.02 JUL
LOWEST 149.80 APR

16N19W31DABBO1

WATER
DATE LEVEL

OCT 18, 1983 48.18
JAN 05, 1984 48.05

HIGHEST 41.49 JUL
LOWEST 49,08 JAN

17N20W16CBAAO1

WATER
DATE LEVEL

OCT 18, 1983 4.82
JAN 05, 1984 4.52

HIGHEST 3.81 SEP
LOWEST 4.88 JAN

17N20W35DABDO1

WATER
DATE LEVEL

OCT 18, 1983 16.01
JAN 05, 1984 18.84

HIGHEST 15.52 JUL
LOWEST 19.28 APR

18N19W10BCCCO1

WATER
DATE LEVEL

oCT 18, 1983 270.99
JAN 05, 1984 273.00

HIGHEST 267.64 JAN
LOWEST  283.40 APR

18N19W28CCDBO1

WATER
DATE LEVEL

JAN 09, 1985 116.52

HIGHEST 99.76 JUL
LOWEST 118.41 APR

MS

MS

S
S

25,
07,

MS
S

08,
08,

MS
S

08,
08,

APR
SEP

1984
1985

APR
SEP

1985
1984

APR
SEP

1985
1985

APR
SEP

1984
1985

APR
SEP

1985
1985

APR
SEP

1985
1984

APR

1985
1985

DATE

17, 1984
25, 1984

DATE

17, 1984
25, 1984

DATE

17, 1984
25, 1984

DATE

17, 1984
25, 1984

DATE

17, 1984
25, 1984

DATE

17, 1984
25, 1984

DATE
08, 1985

WATER
LEVEL MS

25.07 S
30.94 S

WATER
LEVEL MS

149.80 S
122.04 S

WATER
LEVEL MS

48.36 S
42.43 S

WATER
LEVEL MS

4.81 8
3.81 8

WATER
LEVEL MS

18.45 S
15.65 8

WATER
LEVEL MS

283.40 S
271.73 s

WATER
LEVEL MS

118.41 8

90

JAN
APR

JAN
APR

JAN
APR

JAN
APR

JAN
APR

JAN
0oCT

JUL

DATE

07, 1985
08, 1985

DATE

07, 1985
08, 1985

DATE

07, 1985
08, 1985

DATE

07, 1985
08, 1985

DATE

07, 1985
08, 1985

DATE

09, 1985
22, 1985

DATE
08, 1985

WATER
LEVEL Ms

31.76 §
30.04 S

WATER
LEVEL MS

137.67 S
144,96 S

WATER
LEVEL MS

49.08 S
48.60 S

WATER
LEVEL MS

4.88 S
4.83 8

WATER
LEVEL MS

18.71 8§
19.28 S

WATER
LEVEL MS

267.64 S
275.88 S

WATER
LEVEL MS

99.76 S

No symbol, static water level}

DATE

JUL 08, 1985
OCT 21, 1985

DATE

JUL 08, 1985
OCT 21, 1985

DATE

JUL 08, 1985
oCT 21, 1985

DATE

JUL 08, 1985
OCT 21, 1985

DATE

JUL 08, 1985
OCT 21, 1985

DATZ

DATE
OCT 22, 1985

WATER
LEVFL

28.08
30.19

WATER
LEVEL

16.02
31.77

WATER
LEVEL

41.49
48.19

WATER
LEVEL

4.58
4.78

WATER
LEVEL

15.52
16.90

WATER
LEVEL

WATER
LEVEL

111.53

MS

MS

MS

MS

MS

MS
S



Table 12.--Records of water level in monitoring wells--Continued

18N19W30DCBBO1

WATER WATER WATER WATER
DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS
OCT 18, 1983 19.12 S APR 17, 1984 19.04 S JAN 09, 1985 21.23 8 JUL 08, 1985 16.82 S
JAN 05, 1984 20.23 s SEP 25, 1984 15.59 § APR 08, 1985 18.48 S OCT 22, 1985 18.62 S
HIGHEST 15.59 SEP 25, 1984
LOWEST 21.23 JAN 09, 1985
18N20W03BAABO1
WATER WATER WATER WATER
DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS
OCT 18, 1983 17.97 S SEP 25, 1984 17.50 8 APR 08, 1985 18.97 § 0CT 22, 1985 18.03 S
JAN 05, 1984 18.72 s JAN 09, 1985 8.24 S JUL 08, 1985 17.80 s
HIGHEST 8.24 JAN 09, 1985
LOWEST 18.97 APR 08, 1985
18N20W14DBDCO1
WATER WATER WATER WATER
DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS
JUL 10, 1974 11.10 DEC 08, 1975 12.10 APR 20, 1977 12.70 NOV 17, 1982 12.57 8§
OCT 23, 1974 11.50 JAN 13, 1976 12.50 JUL 13, 1977 12.10 OCT 18, 1983 11.82 s
NOV 12, 1974 11.70 MAR 02, 1976 13.20 AUG 29, 1977 11.30 NOV 17, 1983 12.57 §
DEC 16, 1974 12.20 APR 20, 1976 13.40 DEC 07, 1977 12.80 JAN 05, 1984 12.68 S
JAN 29, 1975 13.20 MAY 26, 1976 13.30 JAN 11, 1978 13.40 APR 17, 1984 13.88 S
FEB 25, 1975 14,10 JUN 30, 1976 11.40 FEB 17, 1978 13.90 SEP 25, 1984 11.42 8
APR 16, 1975 14.30 JUL 27, 1976 11.30 MAR 15, 1978 13.60 JAN 09, 1985 13.44 S
MAY 15, 1975 13.70 SEP 20, 1976 11.30 MAY 03, 1978 13.37 S APR 08, 1985 15.36 S
JUN 26, 1975 11.90 NOV 02, 1976 11.80 APR 08, 1981 14.99 S JUL 08, 1985 13.43 8
JUL 17, 1975 12.20 DEC 08, 1976 12.20 JUL 15, 1981 13.04 S OCT 21, 1985 12.43 S
AUG 14, 1975 11.80 JAN 04, 1977 12.60 NOV 18, 1981 12.80 S
SEP 15, 1975 11.60 FEB 03, 1977 13.40 MAY 19, 1982 13.54 S
NOV 03, 1975 11.80 MAR 11, 1977 13.70 AUG 25, 1982 12.32 8§
HIGHEST 11.10 JUL 10, 1974
LOWEST 15.36 APR 08, 1985
18N21W04BCDAO1
WATER WATER WATER WATER
DATE LEVEL MS ' DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS
JAN 08, 1985 8.17 8 APR 09, 1985 10.13 § JUL 08, 1985 6.10 S OCT 21, 1985 7.91 8
HIGHEST 6.10 JUL 08, 1985
LOWEST 10.13 APR 09, 1985
18N21W05ADCBO1
WATER WATER WATER WATER
DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS DATE LEVEL MsS
JAN 11, 1985 +7.40 G APR 18, 1985 +6.11 G JUL 17, 1985 +8.55 G OCT 31, 1985 +8.65 G
HIGHEST +8.65 OCT 31, 1985
LOWEST +6.11 APR 18, 1985
18N21W21BCBBO1
WATER WATER WATER WATER
DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS
JAN 08, 1985 +12.07 G APR 09, 1985 +12.50 G JUL 09, 1985 +12.81 G OCT 21, 1985 +11.74 G

HIGHEST +12.81 JUL 09, 1985
LOWEST +11.74 OCT 21, 1985
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19N19W20BBAAO]

WATER
DATE LEVEL

OCT 13, 1983 33.95
JAN 05, 1984 38.60

HIGHEST 29.14 SEP
LOWEST 42.37 APR

19N20W06AAA 01

WATER
DATE LEVEL

OCT 18, 1983 7.22
JAN 05, 1984 5.51

HIGHEST 5.51 JAN
LOWEST 8.89 JAN

19N20W10CBB 01

WATER
DATE LEVEL

OCT 18, 1983 74.65

HIGHEST .00 JAN
LOWEST 74.65 OCT

19N20W35AAA 01

WATER
DATE LEVEL

NOV 29, 1967 35.23
DEC 12, 1968 36.10
MAR 05, 1969 36.70
JUN 11, 1969 37.37
SEP 04, 1969 35.39
DEC 17, 1969 33.66
MAR 12, 1970 34.62
SEP 11, 1970 36.69
NOV 13, 1970 34.79
FEB 16, 1971 32.94
JUN 03, 1971 37.80
SEP 14, 1971 37.10
DEC 22, 1971 34.51
JUN 27, 1972 38.80

HIGHEST 29.97 JUL
LOWEST 42,74 JUL

19N21W06ADDBO1
WATER
DATE LEVEL

OCT 19, 1983 101.86
JAN 05, 1984 105.53

HIGHEST 99.40 SEP
LOWEST 110.00 APR

19N21W17BCBBO1

WATER
DATE LEVEL

OCT 19, 1983 36.71
JAN 05, 1984 62.80

HIGHEST 36.71 OCT
LOWEST 68.65 APR

Table 12.

MS

S
S

25,
08,

MS

05,
09,

MS

26,
25,

APR
SEP

1984
1985

APR
SEP

1984
1985

JAN

1985
1983

SEP
DEC

JUN
SEP
MAR
JUN
OCT
JAN
APR
JUL
AUG
NOV
FEB

1985
1981

APR
SEP

1984
1984

APR
SEP

1983
1984

--Records of water level in

DATE

, 1984
, 1984

N =
wm~

DATE

18, 1984
26, 1984

DATE
05, 1984

21, 1972
20, 1972
30, 1973
25, 1973
19, 1973
20, 1974
27, 1974
09, 1974
15, 1975
16, 1975
01, 1975
27, 1975
25, 1975
11, 1976

DATE

25, 1984
26, 1984

DATE

18, 1984
26, 1984

WATER
LEVEL MS

41.30 S
29.14 S

WATER
LEVEL MS

8.24 8§
6.60 S

WATER
LEVEL MS

74.50 8

WATER
LEVEL MS

37.26
34.36
36.19
39.01
39.67
40.03
36.28
38.88
36.12
38.16
39.92
40.49
38.57
37.10

munrnumunnmunnwm

WATER
LEVEL MS

110.00 S
99.40 S

WATER
LEVEL Ms

68.65 S
42.19 8

92

JAN
APR

JAN
APR

APR

MAY
AUG
NOV
FEB
JUN
SEP
DEC
FEB
MAY
AUG
NOV
FEB
MAY
SEP

JAN
APR

JAN
APR

monitoring wells--Continued

DATE

09, 1985
08, 1985

DATE

09, 1985
08, 1985

DATE

17, 1984

27, 1976
30, 1976
11, 1976
15, 1977
21, 1977
22, 1977
21, 1977
16, 1978
11, 1978
24, 1978
30, 1978
22, 1979
22, 1979
20, 1979

DATE

08, 1985
08, 1985

DATE

08, 1985
08, 1985

WATER
LEVEL

37.61
42.37

WATER
LEVEL

8.89
8.08

WATER
LEVEL

74.56

WATER
LEVEL

39.42
38.89
37.30
36.31
40.03
40.91
39.62
39.30
40.47
41.66
39.98
38.54
41,95
37.08

WATER
LEVEL

104.32
107.60

WATER
LEVEL

55.42
64.95

MS

MS

MS

=
%2}

wwm muunmnunnnnmnn

MS

MS

S
S

JUL
ocT

JUL
OCT

JAN

MAR
JUN
ocT
JAN
JUL
NOV
MAY
AUG
NOV
SEP
JAN
MAY
JUL
OCT

JUL
OCT

JUL
oCT

DATE

08, 1983
22, 1983

DATE

08, 1982
22, 19835

DATE
09, 1985

12, 1980
10, 1980
09, 1980
14, 1981
15, 1981
18, 1981
19, 1982
25, 1982
17, 1982
25, 1984
09, 1985
14, 1985
08, 1985
21, 1985

DATE

09, 1985
22, 1985

DATE

09, 1985
22, 1985

WATER
LEVEL MS

38.69
31.23

wmw

WATER
LEVEL MS

6.40
8.24

wmv

WATER
LEVEL MS

rc

WATER
LEVEL

36.61
41.02
39.21
38.14
42.74
39.87
40.57
41.04
38.42
39.49
38.03
40.27
29.97
39.30

mumununnunnnnnununnm a

WATER
LEVEL MS

100.31
102.20

wmwwn

WATER
LEVEL MS

45.29 S
55.42 8



Table 12.
19N21W27CCD 02
WATER
DATE LEVEL MS
OCT 19, 1983 +39.4 G APR
JAN 05, 1984 +43.40 G SEP
HIGHEST +43.40 JAN 05, 1984
LOWEST +35.76 APR 08, 1985
19N24W02DCDDO1
WATER
DATE LEVEL MS
OCT 19, 1983 13.24 S APR
JAN 09, 1984 11.68 S oCT
HIGHEST 9,93 OCT 28, 1985
LOWEST 13.24 OCT 19, 1983
19N24W02DDCDO1
WATER
DATE LEVEL MS
OCT 19, 1983 4.45 S APR
JAN 09, 1984 3.42 S SEP
HIGHEST 2.90 APR 19, 1984
LOWEST 5.17 SEP 26, 1984
20N19W04DCBAOY
WATER
DATE LEVEL MS
OCT 19, 1983 74.60 S APR
JAN 06, 1984 74.94 S SEP
HIGHEST 72.85 APR 18, 1984
LOWEST 76.93 JAN 14, 1985
20N20W26CCBDO1
WATER '
DATE LEVEL MS
MAY 16, 1967 167.20 MAR
NOV 29, 1967 149.60 JUN
MAY 28, 1968 162.00 SEP
AUG 22, 1968 156.22 DEC
DEC 12, 1968 145.77 MAR
MAR 05, 1969 150.23 JUN
JUN 11, 1969 154,54 SEP
SEP 04, 1969 145.31 DEC
DEC 17, 1969 143.19 MAR
MAR 12, 1970 150.96 JUN
JUN 25, 1970 156.98 OCT
SEP 11, 1970 146.92 JAN
NOV 13, 1970 142.76 APR
FEB 16, 1971 148.16 JUL
JUN 03, 1971 156.15 AUG
SEP 14, 1971 147.18 NOvV
DEC 22, 1971 144.57 FEB
HIGHEST 142.62 NOV 18, 1981
LOWEST 167.20 MAY 16, 1967
20N21W26ABABO1
WATER
DATE LEVEL MS
OCT 19, 1983 8.02 S APR
JAN 05, 1984 8.01 S SEP
HIGHEST 7.34 APR 08, 1985
LOWEST 8.86 SEP 26, 1984

--Records of water level in

DATE

18, 1984
26, 1984

DATE

19, 1984
01, 1984

DATE

19, 1984
26, 1984

DATE

18, 1984
26, 1984

14, 1972
27, 1972
21, 1972
20, 1972
30, 1973
25, 1973
19, 1973
04, 1973
20, 1974
27, 1974
09, 1974
15, 975
16, 1975
01, 1975
27, 1975
25, 1975
11, 1976

DATE

18, 1984
26, 1984

WATER
LEVEL MS

+39.22 §
+38.06 G

WATER
LEVEL MS

10.55 S
10.35 s

WATER
LEVEL MS

2,90 s
5.17 8

WATER
LEVEL MS

72.85 S
73.59 8

WATER
LEVEL MS

152.83
160.68
147.03
148.42
157.77
159.50
153.22
151.84
158.84
161.53
146.24
146.62
155.66
160.22
157.67
145.98
149,26

WATER
LEVEL MS

7.70 8
8.86 S

93

JAN
APR

JAN
APR

JAN
APR

JAN
APR

MAY

AUG 30

NOV
FEB
JUN
SEP
DEC
FEB

AUG
NOvV
FEB
SEP

JUN
OCT

JAN
APR

monitoring wells--Continued

DATE

08, 1985
08, 1985

DATE

08, 1985
18, 1985

DATE

08, 1985
18, 1985

DATE

14, 1985
08, 1985

DATE

27, 1976
, 1976
i1, 1976
15, 1977
21, 1977
22, 1977
21, 1977
16, 1978
11, 1978
24, 1978
30, 1978
22, 1979
22, 1979
20, 1979
12, 1980
10, 1980
09, 1980

DATE

09, 1985
08, 1985

WATER
LEVEL

+37.37
+35.76

WATER
LEVEL

10.51
10.31

WATER
LEVEL

4.44
3.54

WATER
LEVEL

76.93
74.33

WATER
LEVEL

158.17
150.56
144,02
150.56
159.25
155.42
156.22
159.62
163.38
157.43
147.37
151.66
159.85
142.99
151.90
158.71
144.64

WATER
LEVEL

8.76
7.34

MS

MS

MS

MS

MS

nuumnum

MS

S
S

JUL
oCT

JUL
ocT

JUL
oCT

JUL
OCT

JAN

APR 08

JUL
Nov
MAY
AUG
OCT
OCT

APR
SEP
JAN
APR
JUL
OCT

JUL
oCT

DATE

08, 1985
21, 1985

DATE

15, 1985
28, 1985

DATE

15, 1985
28, 1985

DATE

08, 1985
22, 1985

DATE

14, 1981
, 1981
15, 1981
18, 1981
19, 1982
25, 1982
12, 1983
18, 1983
05, 1984
17, 1984
26, 1984
09, 1985
08, 198°%
08, 1985
22, 1985

DATE

08, 1985
22, 1985

WATER
LEVEL MS

+36.45 G
+36.45 G

WATER
LEVEL MS

10.05 s
9.93 s

WATER
LEVEL MS

5.05 8
4.67 8

WATER
LEVEL MS

74.00 8
74.56 S

WATER
LEVEL

&

145.69
153.11
155.74
142.62
155.96
156.15
148.06
148.47
148.95
157.34
164.12
150.09
159.70
159.33
150.13

mumunumumnnnnumuvnnm

WATER
LEVEL MS

7.87 8
7.89 8



Table 12.--Records of water level in monitoring wells--Continued

20N22W21CBDAO1
WATER
DATE LEVEL MS
JAN 11, 1985 106.80 S
HIGHEST 106.80 JAN 11,
LOWEST 109.60 OCT 24,
20N22W28ABCBO1
WATER
DATE LEVEL MS
JAN 11, 1985 104.54 §
HIGHEST 95.67 JUL 17,
LOWEST 104,54 JAN 11,
20N22W28ABCBO2
WATER
DATE LEVEL MS
AUG 15, 1985 93.10 S
HIGHEST 85.87 OCT 24,
LOWEST 93.10 AUG 15,
20N22W30DADDO1
WATER
DATE LEVEL MS
SEP 04, 1969 +1.43 S
DEC 17, 1969 1.17 8
MAR 12, 1970 1.74 S
JUN 25, 1970 +1.13 S
SEP 11, 1970 +1.26 S
NOV 13, 1970 .04 S
FEB 16, 1971 1.19 8
JUN 03, 1971 +1.00 S
SEP 14, 1971 +.62 S
DEC 22, 1971 1.35 8
MAR 14, 1972 1.63 §
JUN 27, 1972 +1.90 S
SEP 21, 1972 +1.07 S
DEC 20, 1972 .26 S
MAR 30, 1973 .04 85
HIGHEST +1.90 JUN 27,
AUG 26,
LOWEST 5.04 FEB 16,
20N24W03CCCDO1
WATER
DATE LEVEL MS
OCT 19, 1983 51.9 8
JAN 09, 1984 53.00 s
HIGHEST 51.38 APR 18,
LOWEST 53.55 OCT 28,
20N24W23CBAAD1
WATER
DATE LEVEL MS
JAN 08, 1985 1.78 s
HIGHEST 1.05 APR 18,
LOWEST 2.35 JUL 15,

WATER
DATE LEVEL MS
APR 18, 1985 108.98 S
1985
1985
WATER
DATE LEVEL MS
APR 18, 1985 96.02 S
1985
1985
WATER
DATE LEVEL MS
OCT 24, 1985 85.87 S
1985
1985
WATER
DATE LEVEL MS
JUN 25, 1973  +.29 S
SEP 19, 1973 1.44 S
DEC 04, 1973 2.80 S
MAR 20, 1974 3.20 8
JUN 28, 1974  +.94 S
JUL 30, 1974 +1.48 S
OCT 09, 1974  +.62 S
JAN 15, 1975 1.18 S
APR 16, 1975 2.12 8
JUL 0t, 1975 .64 S
AUG 27, 1975  +.05 S
NOV 25, 1975 1.53 8
FEB 11, 1976  2.59 S
MAY 27, 1976 1.39 8
AUG 30, 1976  +.10 S
1972 AUG 24, 1978 MAY 22,
1982
1978
WATER
DATE LEVEL MS
APR 19, 1984 52.61 S
OCT 01, 1984 52.82 S
1985
1985
WATER
DATE LEVEL MS
APR 18, 1985 1.05 S
1985
1985

WATER

DATE LEVEL

JUL 17, 1985 109.30

WATER

DATE LEVEL

JUL 17, 1985 95.67

WATER

DATE LEVEL

NOV 11, 1976 1.33

JUN 21, 1977 3.82

SEP 22, 1977 4.21

DEC 21, 1977 3.89

FEB 16, 1978 5.04

MAY 11, 1978 .26

AUG 24, 1978 +1.90

NOV 30, 1978 +.78

FEB 22, 1979 +.99

MAY 22, 1979 +1.90

SEP 20, 1979 +1.90

MAR 12, 1980 +1.02

JUN 10, 1980 +.88

OCT 09, 1980 +1.90
JAN 15, 1981

1979 SEP 20, 1979 OCT

WATER

DATE LEVEL

JAN 08, 1985 53.16

APR 18, 1985 51.38

WATER

DATE LEVEL

JUL 15, 1985 2.35

MS

S OCT
MS

S OCT
MS

S APR
S JUL
S MAY
S AUG
S NOV
S OCT
S JAN
S APR
S SEP
S JAN
S APR
S JUL
S 0oCT
S

F

09, 1980
MS

S JUL
S OCT
MS

S OCT

WATER
DATE LEVEL MS
24, 1985 109.60 S
WATER
DATE LEVEL MS
24, 1985 96.19 s
WATER
DATE LEVEL MS
08, 1981 +1.74 S
17, 1981 +1.88 S
19, 1982 +.51 8§
26, 1982 +1.90 §
17, 1982 +1.87 S
19, 1983 +.23 8§
06, 1984 +.15 S
20, 1984 1.20 S
26, 1984 1.37 8
11, 1985 1.97 S
18, 1985 2.47 S
17, 1985 2.83 8
24, 1985 3.29 s
WATER
DATE LEVEL MS
15, 1985 52.59 §
28, 1985 53.55 S
WATER
DATE LEVEL MS
28, 1985 2.21 S



Table 12.--Records of water level in monitoring wells--Continued

200424W23CBAAQ2

WATER WATER WATER WATER
DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS§
JAN 08, 1985 1.58 S APR 18, 1985 0.89 § JUL 15, 1985 2.17 8 OoCT 28, 1985 2.00 s
HIGHEST 0.89 APR 18, 1985
LOWEST 2.17 JUL 15, 1985
20N24W29DADDO1
WATER WATER WATER WATER
DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS
OCT 19, 1983 8.70 S APR 19, 1984 10.60 S JAN 08, 1985 13.85 8§ JUL 15, 1985 8.66 S
JAN 09, 1984 10.48 S OCT 01, 1984 12.58 s APR 18, 1985 12.38 s OCT 28, 1985 10.35 8

HIGHEST 8.66 JUL 15, 1985
LOWEST 13.85 JAN 08, 1985

20N24W34AAABO1
WATER WATER WATER WATER
DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS
JUL 09, 1975 2.3 S APR 19, 1984 2.20 8 APR 18, 1985 2.55 8
OCT 19, 1983 3.05 8 OCT 01, 1984 3.49 S JUL 15, 1985 3.34 8
JAN 09, 1984 2.52 8§ JAN 08, 1985 3.04 S OCT 28, 1985 3.33 8
HIGHEST 2.20 APR 19, 1984
LOWEST 3.49 OCT 01, 1984
20N24W35AAAAQ1
WATER WATER WATER WATER
DATE LEVEL MS DATE LEVEL Ms DATE LEVEL Ms DATE LEVEL MS
OCT 19, 1983 18.79 s APR 19, 1984 20.11 8 JAN 08, 1985 20.83 S
JAN 09, 1984 20.07 s OCT 01, 1984 20.67 8 APR 18, 1985 20.60 S
HIGHEST 18.79 OCT 19, 1983
LOWEST 20.83 JAN 08, 1985
21N20WO5CBBBO1
WATER WATER WATER WATER
DATE LEVEL MS . DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS
OCT 19, 1983 138.85 S APR 19, 1984 155.02 § APR 11, 1985 163.09 S
OCT 21, 1983 138.85 S SEP 28, 1984 124.29 S JUL 10, 1985 140.72 S
JAN 06, 1984 148.79 S JAN 17, 1985 147.34 § NOV 01, 1985 146.91 S
HIGHEST 124.29 SEP 28, 1984
LOWEST 163.09 APR 11, 1985
21N20W14ACB 01
WATER WATER WATER WATER
DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS
JUL 18, 1974 3.70 SEP 15, 1975 3.89 NovV 01, 1976 5.11 FEB 17, 1978 5.99
NOV 14, 1974 3.48 NOV 03, 1975 4.85 DEC 08, 1976 5.19 MAY 03, 1978 4.58
DEC 16, 1974 3.64 DEC 08, 1975 4.46 JAN 02, 1977 5.47 OCT 20, 1983 4.72 S
JAN 29, 1975 4011 JAN 13, 1976 4.68 FEB 03, 1977 5.89 JAN 06, 1984 4.23 8
FEB 25, 1975 4.27 MAR 02, 1976 5.09 MAR 11, 1977 5.78 APR 18, 1984 5.51 8
APR 16, 1975 4.96 APR 20, 1976 5.71 MAY 20, 1977 6.67 SEP 26, 1984 4.77 8
MAY 15, 1975 5.33 MAY 25, 1976 6.05 JUL 14, 1977 4.86 P JAN 17, 1985 5.53 s
JUN 26, 1975 4.08 JUN 30, 1976 4.55 AUG 29, 1977 3.03 APR 09, 1985 5.25 8
JUL 17, 1975 3.72 JUL 27, 1976 3.76 DEC 06, 1977 6.46 JUL 09, 1985 4.95 8§
AUG 14, 1975 2.57 SEP 20, 1976 3.93 JAN 11, 1978 6.02 OCT 22, 1985 5.69 s

HIGHEST 2.57 AUG 14, 1975
LOWEST 6.67 MAY 20, 1977

95



21N20W24CAAAQ2
WATER
DATE LEVEL
AUG 14, 1974 23.60
AUG 26, 1974 1.30
SEP 15, 1974 +.90
OCT 22, 1974 +1.00
NOV 12, 1974 +.4
DEC 26, 1974 1.0
JAN 29, 1975 2.90
FEB 25, 1975 4.10
APR 16, 1975 5.50
MAY 15, 1975 6.10
JUN 26, 1975 7.10
JuL 17, 1975 7.80
AUG 14, 1975 10.10
HIGHEST +1.00 OCT
LOWEST 56.08 JUL
21N20W31AABBO1
WATER
DATE LEVEL
OCT 27, 1983 59.90
JAN 06, 1984 61.77
HIGHEST 58.30 SEP
LOWEST 64.34 APR
21N21W35CCC 01
WATER
DATE LEVEL
OCT 19, 1983 165.10
JAN 06, 1984 182.48
HIGHEST 165.10 OCT
LOWEST 185.13 APR
21N21W36CBA 01
WATER
DATE LEVEL
OCT 21, 1983 44,75
JAN 06, 1984 64.02
HIGHEST 44,75 OCT
LOWEST 77.40 JUL
21N22W07DCAAQ1
WATER
DATE LEVEL
JAN 11, 1985 28.47
HIGHEST 23.74 APR
LOWEST 32.08 ocT
21N22W30BDAAO1
WATER
DATE LEVEL
OCT 19, 1983 +19.86
JAN 10, 1984 +24.00
HIGHEST +26.99 APR
LOWEST +13.60 OCT

Table 12.--Records of water level in

MS

22,
09,

MS

26,
09,

MS

S
S

21,
09,

MS

G
G

24,
28,

SEP
NOV
DEC
JAN
MAR
APR
MAY
JUN
SEP
NOV
DEC
JAN
FEB

1974
1985

APR
SEP

1984
1985

APR
SEP

1983
1984

APR
SEP

1983
1985

APR

1985
1985

APR
JAN

1984
1985

DATE

15, 1975
03, 1975
08, 1975
13, 1976
02, 1976
20, 1976
26, 1976
20, 1976
21, 1976
01, 1976
08, 1976
02, 1977
03, 1977
DATE

18, 1984
26, 1984
DATE

18, 1984
26, 1984
DATE

18, 1984
26, 1984
DATE

18, 1985
DATE

24, 1984
1,

WATER
LEVEL MS
1.40
.60
1.80
3.10
4.80
6.20
7.10
6.40
1.80
1.80
2.50
3.40
5.10

WATER
LEVEL MS
64.19
58.30

wnw

WATER
LEVEL MS
185.13 s
169.86 S

WATER

LEVEL MS

71.60 S
67.49 S

WATER
LEVEL

23.74 S

MS

WATER

LEVEL MS

+26.99 S

1985 +19.86 G
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MAR

APR

AUG
DEC
JAN
FEB
MAR
MAY
DEC
APR
JUL
NOV

JAN
APR

JAN
APR

JAN
APR

JuL

APR
JUL

monitoring wells--Continued

WATER
DATE LEVEL MS
11, 1977 6.30
04, 1977 7.20
20, 1977 8.20
29, 1977 9.41 8
06, 1977 5.00 S
11, 1978 5.82 8§
17, 1978 6.46 S
15, 1978 7.03 s
03, 1978 6.17 §
16, 1980 1.85
08, 1981 5.03 §
15, 1981 5.42 S
18, 1981 .76 S
WATER
DATE LEVEL MS
11, 1985 61.79 S
09, 1985 64.34 S
WATER
DATE LEVEL MS
11, 1985 176.08 S
09, 1985 181.09 S
WATER
DATE LEVEL MS
11, 1985 71.03 S
09, 1985 75.23 8
WATER
DATE LEVEL MS
17, 1985 29.51 8
WATER
DATE LEVEL MS
18, 1985 +21.79 G
17, 1985 F

MAY
AUG
NOV
OCT
JAN
APR
SEP
JAN
APR
JUL
ocT

JUL
oCT

JUL
OCT

JUL
oCT

oCT

OCT

WATER
DATE LEVEL MS
19, 1982  6.43 8
25, 1982 7.79 S
17, 1982 1,20 8
20, 1983  2.96 S
06, 1984  4.83 §
18, 1984  6.95 S
26, 1984 4,13 S
17, 1985  5.98 S
09, 1985  7.95 S
09, 1985 56.08 S
22, 1985  5.18 S
WATER
DATE LEVEL MS
09, 1985 60.69 S
24, 1985 61.12 S
WATER
DATE LEVEL MS
09, 1985 176.47 S
24, 1985 170.69 S
WATER
DATE LEVEL MS
09, 1985 77.40 S
24, 1985 65.33 S
WATER
DATE LEVEL MS
28, 1985 32.08 S
, WATER
DATE LEVEL MS
28, 1985 +13.60 G



21N22W36BDCCO1

WATEKR
DATE LEVEL

JAN 11, 1985

37.09 JAN
39.23 OcCT

37.09

HIGHEST
LOWEST

21N22W36BDCCO2

WATER
DATE LEVEL

1985 38.93

36.90 JUL
39.89 APR

JAN 11,

HIGHEST
LOWEST

22N20W23DAD 01

WATER
DATE LEVEL
OCT 20,
JAN 06,

1983
1984

194.57
193.16

HIGHEST
LOWEST

189.43 0OCT
198.59 SEP

22N21W02ADACO]

WATER
DATE LEVEL
ocT 20,
JAN 06,

1983
1984

137.55
138.91

HIGHEST
LOWEST

137.55 OCT
154.73 APR

22N21W28DDDCO1

WATER
LEVEL

9.63
9.87

DATE

oCT 20,
JAN 06,

1983
1984

6.30 JUL
13.86 APR

HIGHEST
LOWEST

22N21W28DDDDO1

WATER
DATE LEVEL
OCT 20,
JAN 06,

1983
1984

95.44
95.60

HIGHEST
LOWEST

95.44 OCT
98.56 JUL

22N21W30CBBAO1

WATER
DATE LEVEL

NOV 01, 1985 2.22

22N22W01CAAAQ1

WATER
DATE LEVEL
OCT 24,
APR 24,

1983
1984

+29.56
+364.04

HIGHEST
LOWEST

+34.04 APR
+29.56 OCT

Table 12,--Records of water level

MS DATE
S APR 09, 1985
11, 1985

25, 1985

MS DATE

S APR 09, 1985
09, 1985

09, 1985

MS DATE

s APR 18, 1984
s SEP 26, 1984
25, 1985

26, 1984

MS DATE

s APR 18, 1984
S OCT 02, 1984
20, 1983

10, 1985

MS DATE

s APR 19, 1984
s SEP 28, 1984
10, 1985

19, 1984

MS DATE

s APR 19, 1984
S SEP 28, 1984
20, 1983

10, 1985

MS

s

MS DATE

G SEP 28,

s JAN 14, 1985
24, 1984

24, 1983

WATER
LEVEL

37.92

WATER
LEVEL

39.89

WATER
LEVEL

196.70
198.59

WATER
LEVEL

139.68
147.61

WATER
LEVEL

13.86
7.77

WATER
LEVEL

97.26
96.87

WATER
LEVEL

MS

MS

MS

MS

MS

Ms

1984 +30.43 G
+30.32 G
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in monitoring wells--Continued

DATE

JUL 09, 1985

DATE

JUL 09, 1985

DATE

JAN 17,
APR 09,

1985
1985

DATE

JAN
APR

1985
1985

14,
10,

DATE

JAN
APR

14,
09,

1985
1985

DATE

JAN 14, 1985
APR 09, 1985

DATE

APR 11,
JuL 10,

1985
1985

WATER
LEVEL MS

38.73 s

WATER
LEVEL MS

36.90 s

WATER
LEVEL MS

193.14 S
196.03 S

WATER
LEVEL MS

144,68 S
154.73 §

WATER
LEVEL MS

9.95 S
8.41 S

WATER
LEVEL MS

96.60 S
97.73 s

WATER
LEVEL MS

+33.14 G
+30.21 G

oCT

ocT

JUL
OCT

JUL
NOV

JUL
0oCT

JUL
0oCcT

DATE

25, 1985

DATE

24, 1985

DATE

1985
1985

09,
25,

DATE

1985
1985

09,
01,

DATE

1985
1985

10,
29,

DATE

10, 1985
29, 1985

DATE

WATER
LEVEL MS

39.23 8

WATER
LEVEL MSs

37.39 s

WATER
LEVEL MS

196.36 S
189.43 S

WATER
LEVEL MS

140.97 8
144.14 8§

WATER
LEVEL MS

6.30 S
8.83 s

WATER
LEVEL MS

98.56 §
97.40 s

WATER
LEVEL MS



22N22W04ABA 01

WATER
DATE LEVEL

OCT 21, 1983 3.67
JAN 09, 1984 2.90

HIGHEST 1.46 APR

LOWEST 4.30 JAN
22N22W24DAAAQ]

WATER

DATE LEVEL

JAN 14, 1985 +27.19

HIGHEST +27.65 JUL
LOWEST +26.23 OCT

22N22W26DDDDO1

WATER
DATE LEVEL

JAN 14, 1985 18.35
APR 10, 1985 20.18

HIGHEST 18.24 JUL
LOWEST 43.69 APR

22N23W15DCDCO1

WATER
DATE LEVEL

JAN 15, 1985 47.68

HIGHEST 37.51 JUL
LOWEST 52.36 OCT

23N21WI19CBC 01

WATER
DATE LEVEL

OCT 21, 1983 168.97
JAN 09, 1984 171.20

HIGHEST 168.97 OCT
LOWEST 183.03 JUL

23N21W23BCAAQ]

WATER
DATE LEVEL

OCT 21, 1983 130.44
JAN 06, 1984 131.55

HIGHEST 130.44 OCT
LOWEST 142.29 NOV

23N21W25DAAAQ]

WATER
DATE LEVEL

OCT 31, 1983  45.02
JAN 06, 1984 33.86

HIGHEST 28.86 APR
LOWEST 80.56 JUL

Table 12.--Records of water level in

MS

S APR
S SEP
11, 1985
14, 1985
MS

G APR
10, 1985
29, 1985
MS

S APR
S JUL
10, 1985
11, 1985
MS

S APR
15, 1985
28, 1985
MS

S APR
S SEP
21, 1983
10, 1985
MS

S APR
S oCcT
21, 1983
01, 1985
MS

S APR
S ocT
11, 1985
11, 1985

DATE

19, 1984
28, 1984

DATE
11, 1985

DATE

11, 1985
10, 1985

DATE
11, 1985

DATE

19, 1984
28, 1984

DATE

18, 1984
02, 1984

DATE

19, 1984
04, 1984

WATER
LEVEL

1.88
2.74

WATER
LEVEL

+27.19

WATER
LEVEL

43.69
18.24

WATER
LEVEL

43.69

WATER
LEVEL

175.34
180.20

WATER
LEVEL

133.42
137.45

WATER
LEVEL

47.90
33.47

MS

MS

MS

MS

MS

MS

MS

S
S
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JAN
APR

JUL

oCcT

JUL

JAN
APR

JAN
APR

JAN
APR
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DATE

14, 1985
11, 1985

DATE

10, 1985

DATE
29, 1985

DATE
15, 1985

DATE

14, 1985
11, 1985

DATE

16, 1985
10, 1985

DATE

1985
1985

—_—
-y

- .

WATER
LEVEL

4.30
1.46

WATER
LEVEL

+27.65

WATER
LEVEL

18.65

WATER
LEVEL

37.51

WATER
LEVEL

180.29
182.03

WATER
LEVEL

140.53
139.77

WATER
LEVEL

33.47
28.86

MS

MS

MS

MS

MS

MS

MS

S
S

JUL
OCT

0CT

0CT

JUL
oCT

JUL
NOV

JUL
NOV

DATE

10, 1985
25, 1985

DATE

WATER
LEVEL MS

2.27 8§
3.79 s

WATER
LEVEL MS

29, 1985 +26.23 G

DATE

DATE
28, 1985

DATE

10, 1985
25, 1985

DATE

09, 1985
01, 1985

DATE

—_—
. -
—_—
[YoRV.]

WATER
LEVEL MS

WATER
LEVEL MS

52.36 S

WATER
LEVEL MS

183.03 s
180.65 s

WATER
LEVEL MS

141.54 S
142.29 S

WATER
LEVEL MS

80.56 S
46.48 S



23N21W34AAAAQ1

WATER

DATE LEVEL

OCT 21, 1983 64.47
JAN 06, 1984 66.16

HIGHEST 64.47 OCT
LOWEST 97.14 JUL

23N22W26BDCCO1

WATER
DATE LEVEL

JAN 14, 1985 29.80

HIGHEST 26.27 JUL
LOWEST 29.80 JAN

23N24W27CDDDO1

DATE LEVEL

MAY 18, 1967 21.60
AUG 17, 1967 25.28
NOV 29, 1967 24,14
MAR 06, 1968 24,00
MAY 28, 1968 27.17
AUG 22, 1968 27.48

DEC 12, 1968 25.24
MAR 05, 1969 25.21
JUN 11, 1969 25.47
SEp 05, 1969 25.40
DEC 17, 1969 23.51
MAR 12, 1970 23.67
JUN 25, 1970 24.34
SEP 11, 1970 25.49
NOV 13, 1970 24.30
FEB 16, 1971 23.69
JUN 03, 1971 24.64
HIGHEST 21.60 MAY
LOWEST 34.55 JUL
23N24W34ADAAO]
WATER
DATE LEVEL

MAR 02, 1943 108.66
MAR 31, 1943 107.87
APR 13, 1943 107.53
APR 30, 1943 106.98
MAY 08, 1943 106.68
MAY 31, 1943 106.12
OCT 07, 1970 106.06
NOV 13, 1970 104.32
NOV 25, 1970 104.18
JAN 05, 1971 104.54
JAN 31, 1971 105.28
FEB 16, 1971 104.05
FEB 27, 1971 104.82
MAR 30, 1971 104.35
APR 20, 1971 104.15
MAY 28, 1971 106.45
JUN 30, 1971 105.34
JUL 15, 1971 104.97
AUG 26, 1971 108.15
SEP 14, 1971 106.44
OCT 26, 1971 106.17
NOV 02, 1971 106.30
NOV 28, 1971 106.10
DEC 22, 1971 105.12
JAN 08, 1972 106.21
JAN 29, 1972 106.57
FEB 09, 1972 106.62
FEB 28, 1972 106.15
MAR 14, 1972 104.87
APR 02, 1972 105.42

M

S
S

Table 12.

S

APR
OoCT

1, 1983
9, 1985

MS

1
1

M

nununmununvuvuvnuw

——

w nnw

APR

0, 1985
4, 1985

S

SEP
DEC
MAR
JUN
SEP
DEC
MAR
JUN
SEP
DEC
MAR
JUN
oCT
JAN
APR
JUL
AUG

, 1967
, 1985

W oo

APR
MAY
JUN
JUL
JUL
AUG
AUG
SEP
OCT
0oCT
NOV
NOV
DEC
DEC
DEC
DEC
JAN
FEB
FEB

MAR
APR
APR
MAY
JUN
JUN
JUN
JUL
AUG
SEP

~-Records of water level in

DATE

19, 1964
02, 1984

DATE
11, 1985

14, 1971
22, 191
14, 1972
27, 1972
21, 1972
20, 1972
30, 1973
25, 1973
19, 1973
04, 1973
20, 1974
28, 1974
09, 1974
15, 1975
16, 1975
01, 1975
27, 1975

24, 1972
16, 1972
27, 1972
01, 1972
20, 1972
01, 1972
31, 1972
21, 1972
05, 1972
25, 1972
17, 1972
21, 1972
01, 1972
15, 1972
21, 1972
31, 1972
31, 1973
10, 1973
20, 1973
04, 1973
30, 1973
16, 1973
30, 1973
28, 1973
03, 1973
24, 1973
25, 1973
05, 1973
02, 1973
t1, 1973

WATER
LEVEL

68.32
81.81

WATER
LEVEL

29.42

WATER
LEVEL

25,63
24.44
24,28
24.96
25.16
24.82
25.55
27.05
28.55
26.95
25.84
26.64
26.61
25.96
26.02
27.15
27.40

WATER
LEVEL

105.11
105.67
106.03
106.68
106.08
106.64
108.30
106.59
107.16
106.35
106.24
106.37
106.12
106.37
106.16
106.46
106.81
106.63
106.87
106.76
105.95
106.64
107.30
110.21
110.40
109.73
108.81
110.76
109.94
113.19

MS

MsS

4
w

nunnunuununnuntuunvynnLvy

Ms
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JAN
MAY

JUL

NoV
FEB
MAY
AUG
NOV
FEB
JUN
SEP
DEC
FEB
MAY
AUG
NOV
FEB
MAY
SEP
MAR

SEP
OoCT
NOV
NOV
DEC
DEC
JAN
FEB

MAR
APR
MAY
JUN

OCT
OCT
OCT
oCcT
OCT
oCT
OCT
OCT
OCT
OCT
oCT
OoCT
OCT
OCT
OoCT
OCT

monitoring wells--Continued

DATE

17, 1985
13, 1985

DATE
10, 1985

25, 1975
11, 1976
27, 1976
30, 1976
11, 1976
15, 1977
21, 1977
22, 1977
21, 1977
16, 1978
11, 1978
24, 1978
30, 1978
22, 1979
22, 1979
20, 1979
12, 1980

19, 1973
11, 1973
01, 1973
25, 1973
04, 1973
29, 1973
31, 1974
28, 1974
08, 1974
20, 1974
16, 1974
08, 1974
13, 1974
28, 1974
02, 1974
03, 1974
04, 1974
05, 1974
06, 1974
07, 1974
08, 1974
09, 1974
10, 1974
11, 1974
12, 1974
13, 1974
14, 1974
15, 1974
16, 1974
17, 1974

WATER
LEVEL

79.93
86.02

WATER
LEVEL

26.27

WATER
LEVEL

26.75
26.66
27.69
28.31
27.49
27.32
29.06
30.14
29.17
28.31
24,59
26.66
24.03
24.84
24.70
28.85
25.77

WATER
LEVEL

111.10
110.63
109.93
108.96
108.90
108.36
107.71
107.10
107.10
105.81
106.35
106.00
108.97
107.74
108.46
108.34
108.27
108.24
108.15
108.06
107.95
107.86
107.84
107.87
107.76
107.77
107.70
107.65
107.59
107.58

MS

MS

X
wn

nmnuomunuununnnrnLnErVLnny

MS

W wo N W oo wn

JUL
NOV

oCT

JUN
OCT
JAN
APR
JUL
JAN
MAY
AUG
NOV
SEP
JAN
APR
JUL
OCT

oCT
oCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
OCT
oCT
OCT
OCT
Nov
NOV
Nov
NOV
NOV
Nov
NOV
Nov
NOV
NOV
NOV

NOV 12

NOvV
NOV
NOV
NOV

DATE

09, 1985
01, 1985

DATE

25, 1985

DATE

10, 1980
09, 1980
5, 1981
0, 1981
5, 1981
6, 1982
9, 1982
6, 1982
7, 1982
8, 1984
5, 1985
1, 1985
5, 1985
8,

1
1
1
0
1
2
1
2
1
1
1
2 1985

18, 1974
19, 1974
20, 1974
21, 1974
22, 1974
23, 1974
24, 1974
25, 1974
26, 1974
27, 1974
28, 1974
29, 1974
30, 1974
31, 1974
01, 1974
02, 1974
03, 1974
04, 1974
05, 1974
06, 1974
07, 1974
08, 1974
09, 1974
10, 1974
11, 1974
, 1974
13, 1974
14, 1974
15, 1974
16, 1974

WATER
LEVEL

97.14
90.78

WATER
LEVEL

28.71

WATER
LEVEL

24,82
23.47
23.44
22.40
23.22
24.40
23.85
27.13
25.73
30.92
30.11
28.89
34.55
30.19

WATER
LEVEL

107.51

107.40
107.38
107.45
107.40
107.43
107.36
107.31

107.27
107.23
107.17
107.17
107.16
107.16
107.17
107.19
107.15
107.09
107.04
106.99
106.93
106,98
106.95
107.02
106.96
106.92
106.90
106.86
106.85
106.76

MSs

<
122

numuunuunnuumunnnm

Wi TR oW a



Table 12.--Records of water level in monitoring wells--Continued

23N24W34ADAA0T --Continued

WATER WATER WATER WATER

DATE LEVEL MS DATE LEVEL MS DATE LEVEL M8 DATE LLVEL MS$
NOV 17, 1974 106.66 FEB 02, 1975 106.35 APR 20, 1975 106.37 JUL 06, 1973 109.67
NOV 18, 1974 106.71 FEB 03, 1975 106.43 APR 21, 1975 106.28 JUL 07, 1975 109.84
NOV 19, 1974 106.73 FEB 04, 1975 106.49 APR 22, 1975 106.27 JUL 08, 1975 109.92

NOV 20, 1974 106.66
NOV 21, 1974 106.61
NOV 22, 1974 106.74
NOV 23, 1974 106.75
NOV 24, 1974 106.62
NOV 25, 1974 106.67

FEB 05, 1975 106.54
FEB 06, 1975 106.48
FEB 07, 1975 106.50
FEB 08, 1975 106.50
FEB 09, 1975 106.38
FEB 10, 1975 106.42

APR 23, 1975 106.28
APR 24, 1975 106.18
APR 25, 1975 106.25
APR 26, 1975 106.23
APR 27, 1975 106.28
APR 28, 1975 106.34

JuL 09, 1975 110.10
JUL 10, 1975 110.20
JUL 11, 1975 110.22
JUL 12, 1975 110.35
JuL 13, 1975 110.50
JUL 14, 1975 110.61

NOV 26, 1974 106.63 FEB 11, 1975 106.48 APR 29, 1975 106.34 JUL 15, 1975 10.67
NOV 27, 1974 106.64 FEB 12, 1975 106.45 APR 30, 1975 106.28 JUL 16, 1975 10.73
NOV 28, 1974 106.62 FEB 13, 1975 106.52 MAY 01, 1975 106.26 JUL 17, 1975 10.80
NOV 29, 1974 106.55 FEB 14, 1975 106.59 MAY 02, 1975 106.19 JUL 18, 1975 10.87
NOV 30, 1974 106.51 FEB 15, 1975 106.531 MAY 03, 1975 106.19 JUL 19, 1975 10.93
DEC 01, 1974 106.50 FEB 16, 1975 106.59 MAY 04, 1975 106,22 JUL 20, 1975 11.00
DEC 02, 1974 106.38 FEB 17, 1975 106.62 MAY 05, 1975 106.27 JUL 21, 1975 10.92
DEC 03, 1974 106.31 FEB 18, 1975 106.58 MAY 06, 1975 106.28 JUL 22, 1975 10.89
DEC 04, 1974 106.32 FEB 19, 1975 106.57 MAY 07, 1975 106.32 JUL 23, 1975 10.87
DEC 05, 1974 106.30 FEB 20, 1975 106.41 MAY 08, 1975 106.33 JUL 24, 1975 10.85
DEC 06, 1974 106.35 FEB 21, 1975 106.29 MAY 09, 1975 106.36 JUL 25, 1975 10.88
DEC 07, 1974 106.27 FEB 22, 1975 106.28 MAY 10, 1975 106.44 JUL 26, 1975 10.92
DEC 08, 1974 106.24 FEB 23, 1975 106.37 MAY 11, 1975 106.63 JUL 27, 1975 10.92
DEC 09, 1974 106.16 FEB 24, 1975 106.37 MAY 12, 1975 106.83 JUL 28, 1975 10.95
DEC 10, 1974 106.12 FEB 25, 1975 106.39 MAY 13, 1975 107.03 JUL 29, 1975 1.01
DEC 11, 1974 106.09 FEB 26, 1975 106.42 MAY 14, 1975 107.15 JUL 30, 1975 .
DEC 12, 1974 106.16 FEB 27, 1975 106.45 MAY 15, 1975 107.30 JUL 31, 1975

DEC 13, 1974 106.06 FEB 28, 1975 106.45 MAY 16, 1975 107.43 AUG 01, 1975

DEC 14, 1974 106.13 MAR 01, 1975 106.51 MAY 17, 1975 107.52

DEC 15, 1974 106.10
DEC 16, 1974 106.12
DEC 17, 1974 106.06
DEC 18, 1974 106.16
DEC 19, 1974 106.15
DEC 20, 1974 107.99
DEC 21, 1974 106.13
DEC 22, 1974 106.28

MAR 02, 1975 106.45
MAR 03, 1975 106.45
MAR 04, 1975 106.53
MAR 05, 1975 106.51
MAR 06, 1975 106.42
MAR 07, 1975 106.44
MAR 08, 1975 106.49
MAR 09, 1975 106.50

MAY 18, 1975 107.55
MAY 19, 1975 107.62
MAY 20, 1975 107.70
MAY 21, 1975 107.73
MAY 22, 1975 107.87
MAY 23, 1975 107.94
MAY 24, 1975 108.13
MAY 25, 1975 108.27

AUG 03, 1975
AUG 04, 1975
AUG 05, 1975
AUG 06, 1975
AUG 07, 1975
AUG 08, 1975
AUG 09, 1975
AUG 10, 1975

QOOQCOCOCOQCOO~ — ~ ~ vt et b =
4 0 0 8 e 0 o e s s o s e e s 4 o
ANSNUNP L UNOROND O =t ot ob ok = O
ONSWANNPONSNWUNOULACWL
F N R N NN R RN NN N N N R N R R R R R I R R IERE R R XX B

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
AUG 02, 1973 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

DEC 23, 1974 106.28 MAR 10, 1975 106.51 MAY 26, 1975 108.45 AUG 11, 1975

DEC 24, 1974 106.25 MAR 11, 1975 106.48 MAY 27, 1975 108.91 AUG 12, 1975

DEC 25, 1974 106.21 MAR 12, 1975 106.50 MAY 28, 1975 109.39 AUG 13, 1975

DEC 26, 1974 106.07 MAR 13, 1975 106.49 MAY 29, 1975 109.87 AUG 14, 1975

DEC 27, 1974 106.25 MAR 14, 1975 106.42 MAY 30, 1975 110.21 AUG 15, 1975

DEC 28, 1974 106.32 MAR 15, 1975 106.38 MAY 31, 1975 110.42 AUG 16, 1975

DEC 29, 1974 106.26 MAR 16, 1975 106.36 JUN 0t, 1975 110.56 AUG 17, 1875 .
DEC 30, 1974 106.42 MAR 17, 1975 106.38 JUN 02, 1975 110.57 AUG 18, 1975 0.66
DEC 31, 1974 106.35 MAR 18, 1975 106.40 JUN 03, 1975 110.72 AUG 19, 1975 110.82
JAN 01, 1975 106.36 MAR 19, 1975 106.31 JUN 04, 1975 110.57 AUG 20, 1975 111.02
JAN 02, 1975 106.30 MAR 20, 1975 106.31 JUN 05, 1975 110.42 AUG 21, 1975 110.76
JAN 03, 1975 106.22 MAR 21, 1975 106.38 JUN 06, 1975 110.23 AUG 22, 1975 110.62
JAN 04, 1973 106.32 MAR 22, 1975 106.40 JUN 07, 1975 110.38 AUG 23, 1975 110.45
JAN 05, 1975 106.19 MAR 23, 1975 106.33 JUN 08, 1975 110.53 AUG 24, 1975 110.43
JAN 06, 1975 106.23 MAR 24, 1975 106.41 JUN 09, 1975 110.57 AUG 25, 1975 110.52
JAN 07, 1975 106.13 MAR 25, 1975 106.49 JUN 10, 1975 110.46 AUG 26, 1975 110.61
JAN 08, 1975 106.27 MAR 26, 1975 106.52 JUN 11, 1975 110.38 AUG 27, 1975 110.58
JAN 09, 1975 106.27 MAR 27, 1975 106.46 JUN 12, 1975 110.34 AUG 28, 1975 110.93
JAN 10, 1975 106.37 MAR 28, 1975 106.43 JUN 13, 1975 110.27 AUG 29, 1975 111.02
JAN 11, 1975 106.48 MAR 29, 1975 106.33 JUN 14, 1975 110.23 AUG 30, 1975 111.05
JAN 12, 1975 106.39 MAR 30, 1975 106.37 JUN 15, 1975 110.26 AUG 31, 1975 111.10
JAN 13, 1975 106.33 MAR 31, 1975 106.42 JUN 16, 1975 110.37 SEP C*, 1975 110.98
JAN 14, 1975 106.36 APR 01, 1975 106.36 JUN 17, 1975 110.48 SEP 02, 1975 110.88
JAN 15, 1975 106.38 APR 02, 1975 106.32 JUN 18, 1975 110.51 SEP 03, 1975 110.85
JAN 16, 1975 106.36 APR 03, 1975 106.28 JUN 19, 1975 110.37 SEP 04, 1975 110.83
JAN 17, 1975 106.28 APR 04, 1975 106.34 JUN 20, 1975 110.32 SEP 05, 1975 110.71

JAN 18, 1975 106.37
JAN 19, 1975 106.26
JAN 20, 1975 106.35
JAN 21, 1975 106.38

APR 05, 1975 106.34
APR 06, 1975 106.28
APR 07, 1975 106.26
APR 08, 1975 106.30

JUN 21, 1975 110.17
JUN 22, 1975 110.03
JUN 23, 1975 109.93
JUN 24, 1975 109.86

SEP 06, 1975 110.57
SEP 07, 1975 110.61
SEP 08, 1975 110.74
SEP 09, 1975 110.88

N N I N N NI W N N N N R R R N I I T I N R T I T O I N N E N IR R I I IR E T R X e R
oG9 o o oo O OO b OF b9 o o OO b bo oo O b DO R OF b bo GO OF OF OF O b9 B o BRY bd Do bo OF o OO o bo o O0 O DO be B0 bo OF b bo oo DO or oo e OF bo DY bR DO bo Do OO bo O Bo TR DO o o B O o ot iR e
PR N I R I T N I N N R I R N N D N T NN R RN RN I PR IR E TR R R R w WX

JAN 22, 1975 106.33 APR 09, 1975 106.37 JUN 25, 1975 109.84 SEP 10, 1975 111.03
JAN 23, 1975 106.32 APR 10, 1975 106.40 JUN 26, 1975 109.75 SEP 11, 1975 111.11
JAN 24, 1975 106.30 APR 11, 1975 106.39 JUN 27, 1975 109.70 SEP 12, 1975 111.10
JAN 25, 1975 106.22 APR 12, 1975 106.33 JUN 28, 1975 109.70 SEP 13, 1975 111.05
JAN 26, 1975 106.32 APR 13, 1975 106.30 JUN 29, 1975 109.70 SEP 14, 1975 111.02
JAN 27, 1975 106.27 APR 14, 1975 106.31 JUN 30, 1975 109.67 SEP 15, 1975 110.98
JAN 28, 1975 106.27 APR 15, 1975 106.30 JUL 01, 1975 109.73 SEP 16, 1975 110.92
JAN 29, 1975 106.28 APR 16, 1975 106.34 JUL 02, 1975 109.55 SEP 17, 1975 110.95
JAN 30, 1975 106.30 APR 17, 1975 106.32 JUL 03, 1975 109.52 SEP 18, 1975 110.97
JAN 31, 1975 106.27 APR 18, 1975 106.32 JUL 04, 1975 109.48 SEP 19, 1975 110.98
FEB 01, 1975 106.28 APR 19, 1975 106.35 JUL 05, 1975 109.50 SEP 20, 1975 111.01
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Table 12,--Records

23N24W34ADAAQT --Continued

WATER
DATE LEVEL MS DATE
SEP 21, 1975 110.87 B DEC 07, 1975
SEP 22, 1975 110.67 B DEC 08, 1975
SEP 23, 1975 110.50 B DEC 09, 1975
SEP 24, 1975 110.35 B DEC 10, 1975
SEP 25, 1975 110.24 B DEC 11, 1975
SEP 26, 1975 110.18 B DEC 12, 1975
SEP 27, 1975 110.08 B DEC 13, 1975
SEP 28, 1975 110.02 B DEC 14, 1975
SEP 29, 1975 109.97 B DEC 15, 1975
SEP 30, 1975 109.85 B DEC 16, 1975
OCT 01, 1975 109.72 B DEC 17, 1975
OCT 02, 1975 109.60 B DEC 18, 1975
OCT 03, 1975 109.48 B DEC 19, 1975
OCT 04, 1975 109.42 B DEC 20, 1975
OCT 05, 1975 109.26 B DEC 21, 1975
OCT 06, 1975 109.14 B DEC 22, 1975
oct 07, 1975 109.07 B DEC 23, 1975
OCT 08, 1975 108.93 B DEC 24, 1975
OCT 09, 1975 108.83 B DEC 25, 1975
OoCT 10, 1975 108.77 B DEC 26, 1975
oCT 11, 1975 108.68 B DEC 27, 1975
OCT 12, 1975 108.64 B DEC 28, 1975
OCT 13, 1975 108.61 B DEC 29, 1975
OCT 14, 1975 108.58 B DEC 30, 1975
0CT 15, 1975 108.53 B DEC 31, 1975
OCT 16, 1975 108.57 B JAN 01, 1976
OoCT 17, 1975 108.37 B JAN 02, 1976
OCT 18, 1975 108.41 B JAN 03, 1976
OCT 19, 1975 108.34 B JAN 04, 1976
oCT 20, 1975 108.30 B JAN 05, 1976
OCT 21, 1975 108.18 B JAN 06, 1976
OCT 22, 1975 108.19 B JAN 07, 1976
OCT 23, 1975 108.20 B JAN 08, 1976
OCT 24, 1975 108.13 B JAN 09, 1976
OCT 25, 1975 107.97 B JAN 10, 1976
0OCT 26, 1975 108.02 B JAN 11, 1976
oCT 27, 1975 108.03 B JAN 12, 1976
OCT 28, 1975 108.06 B JAN 13, 1976
OCT 29, 1975 107.96 B JAN 14, 1976
OCT 30, 1975 107,98 B JAN 15, 1976
oCT 31, 1975 108.00 B JAN 16, 1976
NOV 01, 1975 107.94 B JAN 17, 1976
NOV 02, 1975 107.93 B JAN 18, 1976
NOV 03, 1975 107.93 B JAN 19, 1976
NOV 04, 1975 107.86 B JAN 20, 1976
NOV 05, 1975 107.77 B JAN 21, 1976
NOV 06, 1975 107.75 B JAN 22, 1976
NOV 07, 1975 107.76 B JAN 23, 1976
Nov 08, 1975 107.71 B JAN 24, 1976
NOV 09, 1975 107.66 B JAN 25, 1976
NOV 10, 1975 107.68 B JAN 26, 1976
NOV 11, 1975 107.78 B JAN 27, 1976
NOV 12, 1975 107.72 B JAN 28, 1976
NOV 13, 1975 107.65 B JAN 29, 1976
NOV 14, 1975 107.63 B JAN 30, 1976
NOV 15, 1975 107.65 B JAN 31, 1976
NOV 16, 1975 107.70 B FEB 01, 1976
NOV 17, 1975 107.80 B FEB 02, 1976
NOV 18, 1975 107.85 B FEB 03, 1976
NOV 19, 1975 107.82 B FEB 04, 1976
NOV 20, 1975 107.80 B FEB 05, 1976
NOV 21, 1975 107.77 B FEB 06, 1976
NOV 22, 1975 107.74 B FEB 07, 1976
NOV 23, 1975 107.77 B FEB 08, 1976
NOV 24, 1975 107.78 B FEB 09, 1976
NOV 25, 1975 107.84 S FEB 10, 1976
NOV 26, 1975 107.65 B FEB 11, 1976
NOV 27, 1975 107.66 B FEB 12, 1976
NOV 28, 1975 107.68 B FEB 13, 1976
NOV 29, 1975 107.78 B FEB 14, 1976
NOV 30, 1975 107.67 B FEB 15, 1976
DEC 01, 1975 107.72 B FEB 16, 1976
DEC 02, 1975 107.70 B FEB 17, 1976
DEC 03, 1975 107.65 B FEB 18, 1976
DEC 04, 1975 107.76 B FEB 19, 1976
DEC 05, 1975 107.80 B FEB 20, 1976
DEC 06, 1975 107.81 B FEB 21, 1976

of water level in monitoring

WATER
LEVEL

107.82
107.73
107.66
107.70
107.64
107.66
107.75
107.72
107.76
107.81
107.83
107.80
107.78
107.72
107.72
107.70
107.70
107.67
107.64
107.60
107.72
107.70
107.70
107.62
107.73
107.70
107.67
107.61
107.45
107.54
107.60
107.56
107.51
107.55
107.51
107.51
107.56
107.60
107.52
107.60
107.58
107.47
107.57
107.55
107.57
107.48
107.40
107.42
107.43
107.48
107.45
107.48
107.45
107.43
107.48
107.42
107.37
107.27
107.33
107.36
107.38
107.33
107.28
107.17
107.27
107.34
107.32
107.32
107.27
107.30
107.28
107.22
107.18
107.23
107.26
107.33
107.30
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FEB
FEB
FEB
FEB
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MAR
MAR
MAR
MAR
MAR
MAR
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MAR
MAR
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MAR
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MAR
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MAR
MAR
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MAR
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MAR
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APR
APR
APR
APR
APR
APR
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MAY
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29,
01,
02,
03,
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1976
1976
1976
1976
1976
1976
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1976
1976
1976
1976
1976
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1976
1976
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1976
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1976
1976
1976
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1976
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1976
1976
1976
1976
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1976
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1976
1976
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1976
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1976
1976
1976
1976
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wells~-=-Continued

WATER
LEVEL

107.23
107.17
107.18
107.22
107.20
107.12
107.13
107.07
107.17
107.18
107.17
107.22
107.27
107.21
107.19
107.17
107.16
107.09
107.31
107.20
107.21
107.20
107.24
107.19
107.12
107.10
107.20
107.22
107.23
107.12
107.15
107.05
107.22
107.10
107.07
107.08
107.16
107.09
107.01
107.07
107.07
107.04
107.01
106.92
107.00
106.97
106.90
107.02
106.98
106.95
106.92
106.95
106.82
106.90
106.95
106.95
107.00
106.98
106.93
106.91
106.95
106.98
106.97
106.98
107.01
107.03
107.05
107.08
107.08
107.09
107.25
107.36
107.53
107.71
107.87
107.95
108.03
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LEVEL

108.15
108.23
108.40
108.39
108.35
108.56
108.68
108.87
109.26
109.47
109.68
110.00
110.19
110.39
10.57
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23N24W34ADAAQ] -~Continued

JUL
JUL
JUL
JUL
JUL
JUL
JUL
AUG
AUG
AUG
AUG
AUG
AUG
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SEP
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Table 12.~~Records of water level in monitoring

MS
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OCT
ocT
oCcT
OCT
OCT
OCT
oCcT
OCT
ocT
oCT
oCcT
OCT
OCT
OCT
oCT
OCT
oCcT
oCT
oCT
OoCT
OCT
oCcT
NOV
NOV
NOV
Nov
NOV
Nov
Nov
Nov
Nov
Nov

NOV 1

Nov
Nov
Nov
Nov
NoV
Nov
Nov
Nov
NOV
NOV
Nov
Nov
NOV
Nov
Nov
Nov
Nov
Nov
Nov
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC

1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
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1976
1976
1976
1976
1976
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1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976
1976

WATER

LEVEL MS

109.93
109.95
109.93
109.79
109.80
109.78
109.70
109.77
109.71
109.68
109.63
109.55
109.52
109.52
109.45
109.50
109.50
109.42
109.37
109.37
109.34
109.28
109.35
109.35
109.30
109.20
109.20
109.20
109.12
109.10
109.05
109.04
109.02
108.93
108.86
108.87
108.88
108.83
108.80
108.77
108.78
108.79
108.72
108.73
108.64
108.54
108.57
108.64
108.60
108.60
108.58
108.60
108.56
108.53
108.50
108.48
108.47
108.43
108.38
108.32
108.45
108.40
108.41
108.35
108.36
108.37
108.35
108.31
108.28
108.37
108.38
108.32
108.29
108.24
108.20
108.21
108.19
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1976
1976
1976
1976
1976
1976
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
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1977
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1977
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1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977

wells=-~Continued

WATER
LEVEL

108.11

108.23
108.17
108.15
108.15
108.15
108.11

108.08
108.13
108.18
108.19
108.11

108.15
108.12
108.06
108.08
108.02
108.03
108.08
108.04
108.08
108.10
108.10
108.07
108.03
108.02
108.00
108.01

108.03
108.00
107.95
107.91

107.92
107.94
107.97
107.94
107.93
107.93
107.93
107.95
107.91

107.88
107.91

107.86
107.81

107.83
107.78
107.81

107.82
107.88
107.85
107.81

107.80
107.81

107.83
107.79
107.69
107.63
107.69
107.70
107.76
107.72
107.81
107.78
107.68
107.68
107.70
107.76
107.78
107.73
107.66
107.62
107.71

107.65
107.81

107.70
107.63
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MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
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MAR
MAR

MAR
MAR

MAR .

MAR
MAR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
APR
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY

MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY

1977

1977

19737
1977

1977
1977

1977
1977

1977
1977

1977
1977

1977

1977

1977
1977

1977
1977

1977

1977

1977
1977
1977
1977

1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977
1977

WATER
LEVEL

107.67
107.73
107.73
107.66
107.72
107.70
107.72
107.73
107.69
107.65
107.62
107.68
107.67
107.58
107.62
107.68
107.72
107.64
107.58
107.63
107.64
107.66
107.67
107.67
107.68
107.63
107.72
107.84
107.92
108.03
108.01
108.02
108.12
108.12
108.23
108.29
108.30
108.44
108.57
108.73
108.86
108.97
109.12
109.12
109.27
109.39
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Table 12.--Records of water level in monitoring wells--Continued

23N24W34ADAAOT --Continued

WATER WATER WATER WATER

DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS DATE LEVEL

MAY 29, 1977 113.22 B AUG 18, 1977 115.93 B NOV 16, 1977 110.88 B MAR 18, 1978 107.26
MAY 30, 1977 113.14 B AUG 19, 1977 116.00 B NOV 17, 1977 110.78 B MAR 19, 1978 107.22
MAY 31, 1977 113.16 B AUG 20, 1977 116.10 B NOV 18, 1977 110.76 B MAR 20, 1978 107.16
JUN 01, 1977 113,25 B AUG 22, 1977 116.14 B NOV 19, 1977 110.79 B MAR 21, 1978 107.05
JUN 02, 1977 113.27 B AUG 23, 1977 116.15 B NOV 20, 1977 110.75 B MAR 22, 1978 106.95
JUN 03, 1977 113.27 B AUG 24, 1977 116.20 B NOV 21, 1977 110.67 B MAR 23, 1978 106.86
JUN 04, 1977 113.34 B AUG 25, 1977 116.21 B NOV 22, 1977 110.67 B MAR 24, 1978 106.88
JUN 05, 1977 113,32 B AUG 26, 1977 116.30 B NOV 23, 1977 110.62 B MAR 25, 1978 106.79
JUN 06, 1977 113.35 B AUG 27, 1977 116.37 B NOV 24, 1977 110.68 B MAR 26, 1978 106.67
JUN 07, 1977 113.37 B AUG 28, 1977 116.34 B NOV 25, 1977 110.50 B MAR 27, 1978 106.63
JUN 08, 1977 113.35 B AUG 29, 1977 116.36 B NOV 26, 1977 110.55 B MAR 28, 1978 106.59
JUN 09, 1977 113.22 B AUG 30, 1977 116.40 B NOV 27, 1977 110.49 B APR 25, 1978 105.33
JUN 10, 1977 113.15 B AUG 31, 1977 116.40 B NOV 28, 1977 110.50 B APR 26, 1978 105.32
JUN 11, 1977 113.04 B SEP 01, 1977 116.36 B NOV 29, 1977 110.52 B APR 27, 1978 105.31
JUN 12, 1977 112.94 B SEP 02, 1977 116.25 B NOV 30, 1977 110.49 B APR 28, 1978 105.31
JUN 13, 1977 112.87 B SEP 03, 1977 116.18 B DEC 01, 1977 110.30 B APR 29, 1978 105.26
JUN 14, 1977 112.78 B SEP 04, 1977 115.94 B DEC 02, 1977 110.26 B APR 30, 1978 105.23
JUN 15, 1977 112,72 B SEP 05, 1977 115.84 B DEC 03, 1977 110.28 B MAY 01, 1978 105.24
JUN 16, 1977 112.68 B SEP 06, 1977 115.76 B DEC 04, 1977 110.31 B MAY 02, 1978 105.19
JUN 17, 1977 112.63 B SEP 07, 1977 115.59 B DEC 05, 1977 110.30 B MAY 03, 1978 105.19
JUN 18, 1977 112.63 B SEP 08, 1977 115.58 B DEC 06, 1977 110.10 B MAY 04, 1978 105.17
JUN 19, 1977 112.67 B SEP 09, 1977 115.48 B DEC 07, 1977 110.20 B MAY 05, 1978 105.18
JUN 20, 1977 112.73 B SEP 10, 1977 115.41 B DEC 08, 1977 110.24 B MAY 06, 1978 105.%12
JUN 21, 1977 112.83 8 SEP 11, 1977 113.36 B DEC 09, 1977 110.20 B MAY 07, 1978 105.10
JUN 22, 1977 113.04 B SEP 12, 1977 115.37 B DEC 10, 1977 110.10 B MAY 08, 1978 105.05
JUN 23, 1977 113.18 B SEP 13, 1977 115.28 B DEC 11, 1977 110.05 B MAY 09, 1978 104.98
JUN 24, 1977 113.30 B SEP 14, 1977 115.20 B DEC 12, 1977 110.07 B MAY 10, 1978 104.97
JUN 25, 1977 113.45 B SEP 15, 1977 115.17 B DEC 13, 1977 109.95 B MAY 11, 1978 105.02
JUN 26, 1977 113.57 B SEP 16, 1977 115.06 B DEC 14, 1977 109.89 B MAY 12, 1978 105.21
JUN 27, 1977 113.73 B SEP 17, 1977 114.94 B DEC 15, 1977 109.88 B MAY 13, 1978 105.20
JUN 28, 1977 113.75 B SEP 18, 1977 114.79 B DEC 16, 1977 109.96 B MAY 14, 1978 105.27
JUN 29, 1977 113.90 B SEP 19, 1977 114,63 B DEC 17, 1977 109.84 B MAY 15, 1978 105.44
JUN 30, 1977 113.99 B SEP 20, 1977 114.54 B DEC 18, 1977 109.92 B MAY 16, 1978 105.52
JUL 01, 1977 114.01 B SEP 21, 1977 114.44 B DEC 19, 1977 110.03 B MAY 17, 1978 105.65
JUL 02, 1977 114.07 B SEP 22, 1977 114.36 S DEC 20, 1977 109.99 B MAY 18, 1978 105.72
JUL 03, 1977 114.01 B SEP 23, 1977 114.12 B DEC 21, 1977 109.83 s MAY 19, 1978 105.74
JUL 04, 1977 114.15 B SEP 24, 1977 114.07 B DEC 22, 1977 109.75 B MAY 20, 1978 105.72
JUL 05, 1977 114.38 B SEP 25, 1977 113.98 B DEC 23, 1977 109.79 B MAY 21, 1978 105.75
JUL 06, 1977 114.59 B SEP 26, 1977 113.92 B DEC 24, 1977 109.87 B MAY 22, 1978 105.83
JUL 07, 1977 114.72 B SEP 27, 1977 113.82 B DEC 25, 1977 109.83 B MAY 23, 1978 105.97
JUL 08, 1977 114.72 B SEP 28, 1977 113.67 B DEC 26, 1977 109.78 B MAY 24, 1978 106.07
JUL 09, 1977 114.73 B SEP 29, 1977 113.58 B DEC 27, 1977 109.75 B MAY 25, 1978 106.14
JUL 10, 1977 114.80 B SEP 30, 1977 113.48 B DEC 28, 1977 109.68 B MAY 26, 1978 106.07
JUL 11, 1977 114.83 B OoCT 01, 1977 113.37 B DEC 29, 1977 109.57 B MAY 27, 1978 105.99
JUL 12, 1977 114.86 B OCT 02, 1977 113.22 B DEC 30, 1977 109.65 B MAY 28, 1978 105.98
JUL 13, 1977 114.90 B OCT 03, 1977 113.07 B DEC 31, 1977 109.72 B MAY 29, 1978 106.05
JUL 14, 1977 114.85 B OCT 04, 1977 112.97 B JAN 01, 1978 109.66 8 MAY 30, 1978 106.08
JUL 15, 1977 114.75 B OCT 05, 1977 112.84 B FEB 16, 1978 108.42 S MAY 31, 1978 106.07
JUL 16, 1977 114.67 B OCT 06, 1977 112.73 B FEB 17, 1978 108.42 B JUN 01, 1978 106.15
JUL 17, 1977 114.68 B OCT 07, 1977 112.70 B FEB 18, 1978 108.40 B JUN 02, 1978 106.17
JUL 18, 1977 114.73 B OCT 08, 1977 112.57 B FEB 19, 1978 108.38 B JUN 03, 1978 106.10
JUL 19, 1977 114.84 B OCT 09, 1977 112.55 B FEB 20, 1978 108.33 B JUN 04, 1978 106.03
JUL 20, 1977 114.92 B OCT 10, 1977 112.53 B FEB 21, 1978 108.33 B JUN 05, 1978 105.99
JUL 21, 1977 115.01 B OCT 11, 1977 112,45 B FEB 22, 1978 108.25 B JUN 06, 1978 105.96
JUL 22, 1977 115.05 B OCT 12, 1977 112.30 B FEB 23, 1978 108.22 B JUN 07, 1978 105.94
JUL 23, 1977 115.10 B OCT 13, 1977 112.28 B FEB 24, 1978 108.22 B JUN 08, 1978 105.85
JUL 24, 1977 115.25 B OCT 14, 1977 112.26 B FEB 25, 1978 108.17 B JUN 09, 1978 105.83
JUL 25, 1977 115.32 B OCT 15, 1977 112.12 B FEB 26, 1978 108.07 B JUN 10, 197¢ 105.86
JUL 26, 1977 115.42 B OCT 16, 1977 112.09 B FEB 27, 1978 108.04 B JUN 11, 1978 105.97
JUL 27, 1977 115.44 B OCT 17, 1977 112.00 B FEB 28, 1978 107.94 B JUN 12, 1978 106.02
JUL 28, 1977 115.42 B OCT 18, 1977 111.87 B MAR 01, 1978 108.03 B JUN 13, 1978 106.12
AUG 02, 1977 115.79 B OCT 19, 1977 111.85 B MAR 02, 1978 108.00 B JUN 14, 1978 106.12
AUG 03, 1977 115.80 B OCT 20, 1977 111.82 B MAR 03, 1978 107.93 B JUN 15, 1978 106.13
AUG 04, 1977 115.77 B OCT 21, 1977 111.82 B MAR 04, 1978 107.82 B JUN 16, 1978 106.27
AUG 05, 1977 115.73 B OCT 22, 1977 111.72 B MAR 05, 1978 107.83 B JUN 17, 1978 106.38
AUG 06, 1977 115.70 B OCT 23, 1977 111.67 B MAR 06, 1978 107.84 B JUN 18, 1978 106.38
AUG 07, 1977 115.68 B OCT 24, 1977 111.58 B MAR 07, 1978 107.82 B JUN 19, 1978 106.59
AUG 08, 1977 115.62 B OCT 25, 1977 111.59 B MAR 08, 1978 107.75 B JUN 20, 1978 106.59
AUG 09, 1977 115.71 B OCT 26, 1977 111.55 B MAR 09, 1978 107.70 B JUN 21, 1978 106.69
AUG 10, 1977 115.70 B NOV 08, 1977 111.15 B MAR 10, 1978 107.62 B JUN 22, 1978 106.78
AUG 11, 1977 115.72 B NOV 09, 1977 111.11 B MAR 11, 1978 107.53 B JUN 23, 1978 106.90
AUG 12, 1977 115.77 B NOV 10, 1977 111.10 B MAR 12, 1978 107.51 B JUN 24, 1978 106.95
AUG 13, 1977 115.58 B NOV 11, 1977 110.99 B MAR 13, 1978 107.47 B JUN 25, 1978 107.01
AUG 14, 1977 115.41 B NOV 12, 1977 110.98 B MAR 14, 1978 107.52 B JUN 26, 1978 106.89
AUG 15, 1977 115.51 B NOV 13, 1977 110.95 B MAR 15, 1978 107.54 B JUN 27, 1978 106.76
AUG 16, 1977 115.74 B NOV 14, 1977 110.88 B MAR 16, 1978 107.45 B JUN 28, 1978 106.65
AUG 17, 1977 115.86 B NOV 15, 1977 110.85 B MAR 17, 1978 107.31 B JUN 29, 1978 106.57

103

=
.

P IR T N R N NI N NI I R T T I PN I NS NS E NI I I I E Y E O EE



Table 12.--Recnrds of water level in monitoring wells--Continued

23N24W34ADAA01 --Continued

WATER WATER WATER WATER
DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS

JUnN 30, 1978 106.55 SEP 15, 1978 105.44 DEC 03, 1978 104.35 FEB 18, 1979 105.23
JUL 01, 1978 106.56 SEP 16, 1978 105.37 DEC 04, 1978 104.34 FEB 19, 1979 105.25
JUL 02, 1978 106.56 SEP 17, 1978 105.26 DEC 05, 1978 104.40 FEB 20, 1979 105.17
JUL 03, 1978 106.57 SEP 18, 1978 105.29 DEC 06, 1978 104.47 FEB 21, 1979 105.19
JUL 04, 1978 106.60 SEP 19, 1978 105.27 DEC 07, 1978 104.50 FEB 22, 1979 105.19
JUL 05, 1978 106.65 SEP 20, 1978 105.18 DEC 08, 1978 104.55 FEB 23, 1979 105.26

JUL 06, 1978 106.68
JuL 07, 1978 106.59

SEP 21, 1978 105.10
SEP 22, 1978 105.10

DEC 09, 1978 104.53
DEC 10, 1978 104.51

FEB 24, 1979 105.30
FEB 25, 1979 105.23

JUL 08, 1978 106.57 SEP 23, 1978 105.10 DEC 11, 1978 104.50 FEB 26, 1979 105.23
JUL 09, 1978 106.47 SEP 24, 1978 105.03 DEC 12, 1978 104.65 FEB 27, 1979 105.15
JUL 10, 1978 106.40 SEP 25, 1978 104.97 DEC 13, 1978 104.55 FEB 28, 1979 105.12
JUL 11, 1978 106.36 SEP 26, 1978 104.93 DEC 14, 1978 104.46 MAR 01, 1979 105.10
JUL 12, 1978 106.32 SEP 27, 1978 104.94 DEC 15, 1978 104.55 MAR 02, 1979 105.16
JUL 13, 1978 106.23 SEP 28, 1978 104.93 DEC 16, 1978 104.45 MAR 03, 1979 105.19
JUL 14, 1978 106.13 SEP 29, 1978 104.91 DEC 17, 1978 104.42 MAR 04, 1979 105.15
JUL 15, 1978 106.05 OCT 02, 1978 104.78 DEC 18, 1978 104.46 MAR 05, 1979 105.16
JUL 16, 1978 106.00 OCT 03, 1978 104.69 DEC 19, 1978 104.52 MAR 06, 1979 105.12
JUL 17, 1978 105.93 OCT 04, 1978 104.72 DEC 20, 1978 104.52 MAR 07, 1979 105.07
JUL 18, 1978 105.87 OCT 05, 1978 104.68 DEC 21, 1978 104.53 MAR 08, 1979 105.10
JUL 19, 1978 105.90 OCT 06, 1978 104.65 DEC 22, 1978 104.48 MAR 09, 1979 105.12

JUL 20, 1978 105.75 OCT 07, 1978 104.62 DEC 23, 1978 104.50 MAR 10, 1979 105.08

JUL 21, 1978 105.73 OCT 08, 1978 104.61 DEC 24, 1978 104.58 MAR 11, 1979 104.99
JUL 22, 1978 105.70 OCT 09, 1978 104.58 DEC 25, 1978 104.63 MAR 12, 1979 105.00
JUL 23, 1978 105.83 OCT 10, 1978 104.57 DEC 26, 1978 104.55 MAR 13, 1979 105.03
JUL 24, 1978 106.12 OCT 11, 1978 104.59 DEC 27, 1978 104.55 MAR 14, 1979 104.94
JUL 25, 1978 106.25 OCT 12, 1978 104.65 DEC 28, 1978 104.63 MAR 15, 1979 104.80
JUL 26, 1978 106.32 OCT 13, 1978 104.64 DEC 29, 1978 104.65 MAR 16, 1979 104.81
JUL 27, 1978 106.38 OCT 14, 1978 104.58 DEC 30, 1978 104.65 MAR 17, 1979 104.87
JUL 28, 1978 106.42 OCT 15, 1978 104.49 DEC 31, 1978 104.77 MAR 18, 1979 104.86
JUL 29, 1978 106.47 OCT 16, 1978 104.48 JAN 01, 1979 104.77 MAR 19, 1979 104.86
JUL 30, 1978 106.33 OCT 17, 1978 104.52 JAN 02, 1979 104.76 MAR 20, 1979 104.80
JUL 31, 1978 106.22 OCT 18, 1978 104.49 JAN 03, 1979 104.79 MAR 21, 1979 104.83
AUG 01, 1978 106.41 OCT 19, 1978 104.39 JAN 04, 1979 104.87 MAR 22, 1979 104.87
AUG 02, 1978 106.60 OCT 20, 1978 104.36 JAN 05, 1979 104.86 MAR 23, 1979 104.83
AUG 03, 1978 106.68 OCT 21, 1978 104.43 JAN 06, 1979 104.93 MAR 24, 1979 104.73
AUG 04, 1978 106.72 OCT 22, 1978 104.41 JAN 07, 1979 104.95 MAR 25, 1979 104.72
AUG 05, 1978 106.80 OCT 23, 1978 104.27 JAN 08, 1979 104.97 MAR 26, 1979 104.65
AUG 06, 1978 106.87 OCT 24, 1978 104.34 JAN 09, 1979 105.02 MAR 27, 1979 104.60
AUG 07, 1978 106.95 OCT 25, 1978 104.30 JAN 10, 1979 104.95 MAR 28, 1979 104.56
AUG 08, 1978 106.99 OCT 26, 1978 104.29 JAN 11, 1979 104.94 MAR 29, 1979 104.64
AUG 09, 1978 107.05 OCT 27, 1978 104.28 JAN 12, 1979 105.05 MAR 30, 1979 104.65
AUG 10, 1978 107.14 OCT 28, 1978 104.22 JAN 13, 1979 105.08 MAR 31, 1979 104.65
AUG 11, 1978 107.37 OCT 29, 1978 104.32 JAN 14, 1979 104.98 APR 01, 1979 104.64
AUG 12, 1978 107.52 OCT 30, 1978 104.38 JAN 15, 1979 105.03 APR 02, 1979 104.63
AUG 13, 1978 107.63 OCT 31, 1978 104.36 JAN 16, 1979 105.11 APR 03, 1979 104.62
AUG 14, 1978 107.70 NOV 01, 1978 104.30 JAN 17, 1979 105.11 APR 04, 1979 104.60
AUG 15, 1978 107.74 NOV 02, 1978 104.29 JAN 18, 1979 105.12 APR 05, 1979 104.58
AUG 16, 1978 107.83 NOV 03, 1978 104.21 JAN 19, 1979 105.12 APR 06, 1979 104.55
AUG 17, 1978 107.92 NOV 04, 1978 104.25 JAN 20, 1979 105.15 APR 07, 1979 104.65
AUG 18, 1978 107.88 NOV 05, 1978 104.25 JAN 21, 1979 105.15 APR 08, 1979 104.56
AUG 19, 1978 107.80 NOV 06, 1978 104.23 JAN 22, 1979 105.21 APR 09, 1979 104.53
AUG 20, 1978 107.77 NOV 07, 1978 104.14 JAN 23, 1979 105.16 APR 10, 1979 104.53
AUG 21, 1978 107.70 NOV 08, 1978 104.06 JAN 24, 1979 105.18 APR 11, 1979 104.58
AUG 22, 1978 107.62 NOV 09, 1978 104.27 JAN 25, 1979 105.29 APR 12, 1979 104.55
AUG 23, 1978 107.48 NOV 10, 1978 104.38 JAN 26, 1979 105.30 APR 13, 1979 104.61
AUG 24, 1978 107.45 NOV 11, 1978 104.30 JAN 27, 1979 105.32 APR 14, 1979 104.60
AUG 25, 1978 107.31 NOV 12, 1978 104.36 JAN 28, 1979 105.32 APR 15, 1979 104.61
AUG 26, 1978 107.15 NOV 13, 1978 104.43 JAN 29, 1979 105.35 APR 14, 1979 104.51
AUG 27, 1978 107.01 NOV 14, 1978 104.44 JAN 30, 1979 105.33 APR 17, 1979 104.58
AUG 28, 1978 106.91 NOV 15, 1978 104.41 JAN 31, 1979 105.28 APR 18, 1979 104.62
AUG 29, 1978 106.75 NOV 16, 1978 104.41 FEB 01, 1979 105.34 APR 19, 1979 104.69
AUG 30, 1978 106.60 NOV 17, 1978 104.40 FEB 02, 1979 105.39 APR 20, 1979 104.71
AUG 31, 1978 106.50 NOV 18, 1978 104.43 FEB 03, 1979 105.45 APR 21, 1979 104.69
SEP 01, 1978 106.45 NOV 19, 1978 104.46 FEB 04, 1979 105.43 APR 22, 1979 104.67
SEP 02, 1978 106.36 NOV 20, 1978 104.44 FEB , 1979 105.49 APR 23, 1979 104.67

SEP 03, 1978 106.28
SEP 04, 1978 106.25
SEP 05, 1978 106.20
SEP 06, 1978 106.16
SEP 07, 1978 106.06
SEP 08, 1978 106.05
SEP 09, 1978 105.87
SEP 10, 1978 105.83
SEP 11, 1978 105.75
SEP 12, 1978 105.67
SEP 13, 1978 105.58
SEP 14, 1978 105.52

NOV 21, 1978 104.37
NOV 22, 1978 104.40
NOV 23, 1978 104.44
NOV 24, 1978 104.45
NOV 25, 1978 104.46
NOV 26, 1978 104.50
NOv 27, 1978 104.40
NOV 28, 1978 104.44
NOV 29, 1978 104.43
NOV 30, 1978 104.35
DEC 01, 1978 104.39
DEC 02, 1978 104.43

05
FEB 06, 1979 105.40
FEB 07, 1979 105.60
FEB 08, 1979 105.57
FEB 09, 1979 105.56
FEB 10, 1979 105.48
FEB 11, 1979 105.44
FEB 12, 1979 105.33
FEB 13, 1979 105.28
FEB 14, 1979 105.37
FEB 15, 1979 105.35
FEB 16, 1979 105.30
FEB 17, 1979 105.27

APR 24, 1979 104.70
APR 25, 1979 104,72
APR 26, 1979 104.72
APR 27, 1979 104.73
APR 28, 1979 104.76
APR 29, 1979 104.75
APR 30, 1979 104.72
MAY 01, 1979 104.78
MAY 02, 1979 104.80
MAY 03, 1979 104.80
MAY 04, 1979 104.80
MAY 05, 1979 104.70
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Table 12.--Records of water level in monitoring wells--Continued

23N24W34ADAAQ] --Continued

WATER WATER WATER WATER

DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS DATE LEVEL ™S
MAY 06, 1979 104.76 B JUL 22, 1979 110.44 B NOV 24, 1979 107.80 B FEB 09, 1980 106.54 B
MAY 07, 1979 104.80 B SEP 09, 1979 110.45 B NOV 25, 1979 107.75 B FEB 10, 1980 106.52 B
MAY 08, 1979 104.90 B SEP 10, 1979 110.35 B NOV 26, 1979 107.82 B FEB 11, 1980 106.47 B
MAY 09, 1979 104,97 B SEP 11, 1979 110.23 B NOV 27, 1979 107.98 B FEB 12, 1980 106.42 B
MAY 10, 1979 105.05 B SEP 12, 1979 110.11 B NOV 28, 1979 107.96 B FEB 13, 1980 106.46 B
MAY 11, 1979 105.14 B SEP 13, 1979 110.00 B NOV 29, 1979 107.90 B FEB 14, 1980 106.45 B
MAY 12, 1979 105.16 B SEP 14, 1979 109.88 B NOV 30, 1979 107.85 B FEB 15, 1980 106.48 B
MAY 13, 1979 105.23 B SEP 15, 1979 109.79 B DEC 01, 1979 107.68 B FEB 16, 1980 106.26 B
MAY 14, 1979 105.25 B SEP 16, 1979 109.80 B DEC 02, 1979 107.70 B FEB 17, 1980 106.26 B
MAY 15, 1979 105.24 B SEP 17, 1979 109.80 B DEC 03, 1979 107.68 B FEB 18, 1980 106.22 B
MAY 16, 1979 105.21 B SEP 18, 1979 109.75 B DEC 04, 1979 107.65 B FEB 19, 1980 106.21 B
MAY 17, 1979 105.21 B SEP 19, 1979 109.74 B DEC 05, 1979 107.60 B FEB 20, 1980 106.27 B
MAY 18, 1979 105.20 B SEP 20, 1979 109.75 S DEC 06, 1979 107.57 B FEB 21, 1980 106.30 B
MAY 19, 1979 105.25 B SEP 21, 1979 109.67 B DEC 07, 1979 107.58 B FEB 22, 1980 106.35 B
MAY 20, 1979 105.22 B SEP 22, 1979 109.68 B DEC 08, 1979 107.56 B FEB 23, 1980 106.40 B
MAY 21, 1979 105.25 B SEP 23, 1979 109.88 B DEC 09, 1979 107.41 B FEB 24, 1980 106.38 B
MAY 22, 1979 105.30 S SEP 24, 1979 110.15 B DEC 10, 1979 107.55 B FEB 25, 1980 106.34 B
MAY 23, 1979 105.24 B SEP 25, 1979 110.22 B DEC 11, 1979 107.47 B FEB 26, 1980 106.27 B
MAY 24, 1979 105.25 B SEP 26, 1979 110.25 B DEC 12, 1979 107.52 B FEB 27, 1980 106.21 B
MAY 25, 1979 105.23 B SEP 27, 1979 110.03 B DEC 13, 1979 107.45 B FEB 28, 1980 106.20 B
MAY 26, 1979 105.20 B SEP 28, 1979 110.01 B DEC 14, 1979 107.37 B MAR 01, 1980 106.22 B
MAY 27, 1979 105.53 B SEP 29, 1979 109.95 B DEC 15, 1979 107.53 B MAR 02, 1980 106.13 B
MAY 28, 1979 105.88 B SEP 30, 1979 109.96 B DEC 16, 1979 107.47 B MAR 03, 1980 105.97 B
MAY 29, 1979 106.11 B oCT 01, 1979 109.88 B DEC 17, 1979 107.41 B MAR 04, 1980 105.99 B
MAY 30, 1979 106.25 B oCT 02, 1979 109.99 B DEC 18, 1979 107.38 B MAR 05, 1980 105.94 B
MAY 31, 1979 106.32 B OCT 03, 1979 110.21 B DEC 19, 1979 107.35 B MAR 06, 1980 106.07 B
JUN 01, 1979 106.02 B OCT 04, 1979 110.28 B DEC 20, 1979 107.31 B MAR 07, 1980 106.08 B
JUN 02, 1979 105.88 B oCT 05, 1979 110.34 B DEC 21, 1979 107.26 B MAR 08, 1980 105.96 B
JUN 03, 1979 105.98 B oCT 06, 1979 110.35 B DEC 22, 1979 107.32 B MAR 09, 1980 106.05 B
JUN 04, 1979 106.24 B oCT 07, 1979 110.38 B DEC 23, 1979 107.20 B MAR 10, 1980 106.17 B
JUN 05, 1979 106.33 B OoCT 08, 1979 110.45 B DEC 24, 1979 107.20 B MAR 11, 1980 106.17 B
JUN 06, 1979 106.47 B 0oCT 09, 1979 110.43 B DEC 25, 1979 107.27 B MAR 12, 1980 106.06 S
JUN 07, 1979 106.60 B oCT 10, 1979 110.35 B DEC 26, 1979 107.30 B MAR 13, 1980 106.20 B
JUN 08, 1979 106.61 B OCT 11, 1979 110.28 B DEC 27, 1979 107.30 B MAR 14, 1980 106.27 B
JUN 09, 1979 106.65 B OCT 12, 1979 110.16 B DEC 28, 1979 107.29 B MAR 15, 1980 106.20 B
JUN 10, 1979 106.68 B OCT 13, 1979 109.87 B DEC 29, 1979 107.25 B MAR 16, 1980 106.18 B
JUN 11, 1979 106.70 B OCT 14, 1979 109.76 B DEC 30, 1979 107.22 B MAR 17, 1980 106.32 B
JUN 12, 1979 106.74 B oCT 15, 1979 109.72 B DEC 31, 1979 107.20 B MAR 18, 1980 106.33 B
JUN 13, 1979 106.86 B OCT 16, 1979 109.62 B JAN 01, 1980 107.21 B MAR 19, 1980 106.30 B
JUN 14, 1979 106.94 B OCT 17, 1979 109.55 B JAN 02, 1980 107.11 B MAR 20, 1980 106.35 B
JUN 15, 1979 106.60 B OCT 18, 1979 109.34 B JAN 03, 1980 107.15 B MAR 21, 1980 106.38 B
JUN 16, 1979 106.60 B OCT 19, 1979 109.27 B JAN 04, 1980 107.03 B MAR 22, 1980 106.39 B
JUN 17, 1979 106.82 B oCT 20, 1979 109.29 B JAN 05, 1980 107.10 B MAR 23, 1980 106.35 B
JUN 18, 1979 106.95 B oCT 21, 1979 109.31 B JAN 06, 1980 107.05 B MAR 24, 1980 106.37 B
JUN 19, 1979 107.04 B OCT 22, 1979 109.25 B JAN 07, 1980 106.97 B MAR 25, 1980 106.40 B
JUN 20, 1979 107.03 B OCT 23, 1979 109.24 B JAN 08, 1980 106.95 B MAR 26, 1980 106.39 B
JUN 21, 1979 106.90 B OCT 24, 1979 109.14 B JAN 09, 1980 106.79 B MAR 27, 1980 106.21 B
JUN 22, 1979 107.05 B OCT 25, 1979 109.08 B JAN 10, 1980 106.95 B MAR 28, 1980 106.23 B
JUN 23, 1979 107.10 B OCT 26, 1979 109.13 B JAN 11, 1980 106.82 B MAR 29, 1980 106.37 B
JUN 24, 1979 107.17 B OCT 27, 1979 109.07 B JAN 12, 1980 106.81 B MAR 30, 1980 106.33 B
JUN 25, 1979 107.26 B OCT 28, 1979 109.05 B JAN 13, 1980 106.80 B MAR 31, 1980 106.40 B
JUN 26, 1979 107.35 B OCT 29, 1979 109.05 B JAN 14, 1980 106.86 B APR 01, 1980 106.40 B
JUN 27, 1979 107.45 B OCT 30, 1979 108.94 B JAN 15, 1980 106.90 B APR 02, 1980 106.42 B
JUN 28, 1979 107.53 B OCT 31, 1979 108.89 B JAN 16, 1980 106.82 B APR 03, 1980 106.46 B
JUN 29, 1979 107.12 B NOV 01, 1979 108.84 B JAN 17, 1980 106.87 B APR 04, 1980 106.54 B
JUN 30, 1979 107.08 B NOV 02, 1979 108.75 B JAN 18, 1980 106.96 B APR 05, 1980 106.59 B
JUL 01, 1979 107.37 B NOV 03, 1979 108.66 B JAN 19, 1980 106.95 B APR 06, 1980 106.53 B
JUL 02, 1979 107.69 B NOV 04, 1979 108.65 B JAN 20, 1980 106.89 B APR 07, 1980 106.45 B
JUL 03, 1979 107.96 B NOV 05, 1979 108.63 B JAN 21, 1980 106.91 B APR 08, 1980 106.50 B
JUL 04, 1979 108.14 B NOV 06, 1979 108.56 B JAN 22, 1980 106.88 B APR 09, 1980 106.56 B
JUL 05, 1979 108.35 B NOV 07, 1979 108.42 B JAN 23, 1980 106.75 B APR 10, 1980 106.49 B
JUL 06, 1979 108.46 B NOV 08, 1979 108.38 B JAN 24, 1980 106.70 B APR 11, 1980 106.47 B
JUL 07, 1979 108.62 B NOV 09, 1979 108.35 B JAN 25, 1980 106.78 B APR 12, 1980 106.54 B
JUL 08, 1979 108.78 B NOV 10, 1979 108.34 B JAN 26, 1980 106.75 B APR 13, 1980 106.62 B
JUL 09, 1979 108.86 B NOV 11, 1979 108.35 B JAN 27, 1980 106.74 B APR 14, 1980 106.65 B
JUL 10, 1979 109.10 B NOV 12, 1979 108.30 B JAN 28, 1980 106.68 B APR 15, 1980 106.59 B
JUL 11, 1979 109.35 B NOV 13, 1979 108.28 B JAN 29, 1980 106.73 B APR 16, 1980 106.63 B
JUL 12, 1979 109.75 B NOV 14, 1979 108.25 B JAN 30, 1980 106.75 B APR 17, 1980 106.65 B
JUL 13, 1979 110.02 B NOV 15, 1979 108.18 B JAN 31, 1980 106.68 B APR 18, 1980 106.65 B
JUL 14, 1979 110.19 B NOV 16, 1979 108.05 B FEB 01, 1980 106.67 B APR 19, 1980 106.54 B
JUL 15, 1979 110.09 B NOV 17, 1979 107.99 B FEB 02, 1980 106.62 B APR 20, 1980 106.41 B
JUL 16, 1979 110.16 B NOV 18, 1979 108.05 B FEB 03, 1980 106.62 B APR 21, 1980 106.23 B
JUL 17, 1979 110.12 B NOV 19, 1979 108.10 B FEB 04, 1980 106.66 B APR 22, 1980 106.18 B
JUL 18, 1979 110.16 B NOV 20, 1979 108.10 B FEB 05, 1980 106.57 B APR 23, 1980 106.17 B
JUL 19, 1979 110.21 B NOV 21, 1979 108.04 B FEB 06, 1980 106.57 B APR 24, 1980 105.93 B
JUL 20, 1979 110.18 B NOV 22, 1979 107.89 B FEB 07, 1980 106.59 B APR 25, 1980 105.67 B
JUL 21, 1979 110.29 B NOV 23, 1979 107.89 B FEB 08, 1980 106.55 B APR 26, 1980 105.56 B
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Table 12.--Records of water level

23N24W34ADAAOY --Continued

APR
APR
APR
APR
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL

DATE

27,
28,
29,
30,
01,
02,
03,
04,
05,
06,
07,
08,
09,
10,
11,
30,
31,
01,
02,
03,
04,
05,
06,
07,
08,

1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980

WATER
LEVEL

105.41
105.31
105.32
105.38
105.35
105.30
105.27
105,23
105.34
105.42
105.57
105.70
105.80
105.78
105.82
105.70
105.60
105.52
105.51
105.49
105.44
105.38
105.35
105.35
105.27
105.15
105.08
105.05
104.98
104.96
104.91
104.90
104.82
104.79
104.73
104.70
104.64
104.59
104.53
104.50
104.46
104.42
104.35
104.35
104.27
104.20
104.18
104.17
104.15
104.14
104.14
104.10
104.09
104.02
104.24
104.48
104.67
104.75
104.83
104.85
104.86
104.94
104.97
105.03
105.03
104.87
104.64
104.50
104.42
104.37
104.34
104.30
104.32
104.35
104.40
104.54
104.60

=
0
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JUL
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
OCT
oCT
0oCT
OCT
oCT
OCT
OCT
oCT
OCT
0CT
OCT
OCT
OCT
OCT
oCT

DATE

31,
01,
02,
03,
04,
05,
06,
07,
08,
09,
10,
11,
12,
13,
14,
15,
16,
17,
18,
19,
20,
21,
22,
23,
24,
25,
26,
27,
28,
29,
30,
31,
01,
02z,
03,
04,
05,
06,
07,
08,

1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980

WATER
LEVEL

104.64
104.75
104.88
105.06
105.08
105.28
105.47
105.66
105.72
105.73
105.77
105.81

105.88
105.94
106.06
106.27
106.34
106.30
106.31

106.28
106.27
106.26
106.21

106.15
106.08
105.99
105.80
105.67
105.55
105.44
105.31

105.25
105.14
105.03
105.02
104.97
104.92
104.83
104.85
104.94
104.85
104.72
104.69
104.64
104.61

104.56
104.56
104.50
104.47
104.42
104.44
104.41

104.48
104.46
104.41

104.36
104.30
104.24
104.13
104.16
104.02
104.09
104.10
104.02
103.92
103.94
103.96
103.95
103.91

103.89
103.94
103.86
103.78
103.72
103.68
103.65
103.64

=
w
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OCT
OCT
OoCT
oCT
oCT
OCT
oCT
ocT
oCT
OCT
0oCT
OCT
oCT
OCT
OCT
OoCT
NOV
NOV
NOv
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC

monitoring wells~--Continued

DATE

16,
17,
18,
19,
20,
21,
22,
23,
24,
25,
26,
27,
28,
29,
30,
31,
o1,
02,
03,
04,
05,
06,
07,
08,
09,
10,
1,
12,
13,
14,
15,
16,
17,
18,
19,
20,
21,
22,
23,
24,
25,
26,
27,
28,
29,
30,
01,
02,
03,
04,

1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980
1980

WATER
LEVEL

103.58
103.69
103.85
103.84
103.84
103.75
103.86
103.81
103.67
103.55
103.55
103.61
103.57
103.48
103.41
103.37
103.33
103.38
103.37
103.34
103.24
103.22
103.12
103.19
103.18
103.20
103.16
103.20
103.18
103.14
103.18
103.09
103.08
103.07
103.08
102.99
102.90
103.10
103.07
103.11
103.07
103.05
102.96
102.92
102.86
102.94
102.93
102.80
102.75
102.86
102.88
102.94
103.00
102.99
102.92
102.88
102.87
102.88
102.89
102.88
102.88
102.80
102.80

102.95

102.95
102.90
102.79
102.83
102.88
102.80
102.79
102.77
102.83
102.86
102.82
102.80
102.83

<4
w
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JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN

JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN
JAN

JAN
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB

MAR
MAR

MAR
MAR
MAR
MAR

MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR
MAR

1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981
1981

WATER
LEVEL

102.81

102.83

102.84
102.85
102.85
102.81

102.81

102.86
102.92
102.98
102.99
102.97
102.96
102.92
103.21

102.87
102.86
102,86
102.82
102.83
102.80
102.73
102.65
102.67
102.67
102.64
102.61

102.61

102.68
102.72
102.76
102.80
102.80
102,77
102.74
102.68
102.69
102.62
102.56
102.68
102.67
102.65
102.68
102.65
102.65
102.60
102.54
102.63
102.61
102,51
102.64
102.65
102.55
102.45
102.45
102.48
102.54
102.58
102.57
102.55
102.50
102.45
102.47
102.52
102.53
102.56
102.60
102.53
102.57
102.53
102.50
102.50
102.54
102.52
102.53
102.60
102.57
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Table 12.--Records of water level in monitoring wells--Continued
23N24W34ADAAQY --Continued

WATER WATER WATER WATER
DATE LEVEL LEVEL LEVEL LEVEL

<
w
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e
=
wn
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>
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=
j<q
wn
f=4
b
=]
=

NOV 05, 1981 105.40
NOV 06, 1981 105.35
NOV 07, 1981 105.39
NOV 08, 1981 105.39
NOV 09, 1981 105.36
NOV 10, 1981 105.33
NOV 11, 1981 105.23
NOV 12, 1981 105.22

MAR 19, 1981 102.45
MAR 20, 1981 102.43
MAR 21, 1981 102.54
MAR 22, 1981 102.59
MAR 23, 1981 102.55
MAR 24, 1981 102.60
MAR 25, 1981 102.47
MAR 26, 1981 102.53

JUN 04, 1981 103.40
JUN 05, 1981 103.34
JUN 06, 1981 103.35
JUN 07, 1981 103,31
JUN 08, 1981 103.29
JUN 09, 1981 103.30
JUN 10, 1981 103.27
JUN 11, 1981 103.22

AUG 20, 1981 106.95
AUG 21, 1981 106.99
AUG 22, 1981 107.04
ADG 23, 1981 106.93
AUG 24, 1981 106.94
AUG 25, 1981 106.97
AUG 26, 1981 106.99
AUG 27, 1981 107.00

MAR 27, 1981 102.56 JUN 12, 1981 103.20 AUG 28, 1981 106.99 NOV 13, 1981 105.14
MAR 28, 1981 102.55 JUN 13, 1981 103.21 AUG 29, 1981 106.98 NOV 14, 1981 105.20
MAR 29, 1981 102.55 JUN 14, 1981 103.25 AUG 30, 1981 107.04 NOV 15, 1981 105.17
MAR 30, 1981 102.59 JUN 15, 1981 103.20 AUG 31, 1981 106.97 NOV 16, 1981 105.13
MAR 31, 1981 102.57 JUN 16, 1981 103.15 SEP 01, 1981 106.88 NOV 17, 1981 105.13
APR 01, 1981 102.62 JUN 17, 1981 103.19 SEP 02, 1981 106.89 NOV 18, 1981 105.22
APR 02, 1981 102.58 JUN 18, 1981 103.11 SEP 03, 1981 106.76 NOV 19, 1981 105.12

NOV 20, 1981 105.11
NOV 21, 1981 105.06
NOV 22, 1981 105.12
NOV 23, 1981 105.07
NOV 24, 1981 105.06
NOV 25, 1981 105.06
NOV 26, 1981 105.05
NOV 27, 1981 105.11
NOV 28, 1981 105.10

APR 03, 1981 102.64
APR 04, 1981 102.73
APR 05, 1981 102.62
APR 06, 1981 102.64
APR 07, 1981 102.63
APR 08, 1981 102.58
APR 09, 1981 102.65
APR 10, 1981 102.72
APR 11, 1981 102.64

JUN 19, 1981 103.08
JUN 20, 1981 103.08
JUN 21, 1981 103.10
JUN 22, 1981 103.04
JUN 23, 1981 103.12
JUN 24, 1981 103.14
JUN 25, 1981 103.10
JUN 26, 1981 103.08
JUN 27, 1981 103.10

SEP 04, 1981 106.71
SEP 05, 1981 106.70
SEP 06, 1981 106.70
SEP 07, 1981 106.71
SEP 08, 1981 106.73
SEP 09, 1981 106.67
SEP 10, 1981 106.78
SEP 11, 1981 106.80
SEP 12, 1981 106.83

APR 12, 1981 102.73 JUN 28, 1981 103.10 SEP 13, 1981 106.87 NOV 29, 1981 105.06
APR 13, 1981 102.81 JUN 29, 1981 103.08 SEP 14, 1981 106.93 NOV 30, 1981 105.05
APR 14, 1981 102.76 JUN 30, 1981 103.06 SEP 15, 1981 106.95 DEC 01, 1981 105.01
APR 15, 1981 102.80 JUL 01, 1981 103.16 SEP 16, 1981 106.97 DEC 02, 1981 105.08
APR 16, 1981 102.94 JUL 02, 1981 103.16 SEP 17, 1981 106.98 DEC 03, 1981 105.10
APR 17, 1981 102.94 JuL 03, 1981 103.17 SEP 18, 1981 106.80 DEC 04, 1981 105.02

SEP 19, 1981 106.92
SEP 20, 1981 106.81
SEP 21, 1981 106.80
SEP 22, 1981 106.80
SEP 23, 1981 106.71
SEP 24, 1981 106.64
SEP 25, 1981 106.65

DEC 05, 1981 104.91
DEC 06, 1981 105.00
DEC 07, 1981 105.10
DEC 08, 1981 105.08
DEC 09, 1981 104.96
DEC 10, 1981 105.06
DEC 11, 1981 105.06

APR 18, 1981 102.92
APR 19, 1981 102.89
APR 20, 1981 102.90
APR 21, 1981 102.94
APR 22, 1981 102.96
APR 23, 1931 102.91
APR 24, 1981 102.98

JUL 04, 1981 103.19
JUL 05, 1981 103.19
JUL 06, 1981 103.18
JUL 07, 1981 103.30
JUL 08, 1981 103.31
JUL 09, 1981 103.30
JUL 10, 1981 103.38

APR 25, 1981 103.00 JUL 11, 1981 103.47 SEP 26, 1981 106.61 DEC 12, 1981 105.04
APR 26, 1981 103.13 JUL 12, 1981 103.52 SEP 27, 1981 106.53 DEC 13, 1981 105.00
APR 27, 1981 103.33 JUL 13, 1981 103.62 SEP 28, 1981 106.50 DEC 14, 1981 105.00
APR 28, 1981 103.39 JUL 14, 1981 103.66 SEP 29, 1981 106.49 DEC 15, 1981 104.95
APR 29, 1981 103.50 JUL 15, 1981 103.69 SEP 30, 1981 106.45 DEC 16, 1981 105.08
APR 30, 1981 103.53 JUL 16, 1981 103.72 OCT 01, 1981 106.28 DEC 17, 1981 105.06
MAY 01, 1981 103.50 JUL 17, 1981 103.80 OCT 02, 1981 106.24 DEC 18, 1981 104.95
MAY 02, 1981 103.56 JUL 18, 1981 104.05 OCT 03, 1981 106.23 DEC 19, 1981 104.88
MAY 03, 1981 103.58 JUL 19, 1981 104.41 OCT 04, 1981 106.25 DEC 20, 1981 104.91
MAY 04, 1981 103.63 JUL 20, 1981 104.68 OCT 05, 1981 106.23 DEC 21, 1981 105.01

MAY 05, 1981 103.62
MAY 06, 1981 103.65
MAY 07, 1981 103.67
MAY 08, 1981 103.83
MAY 09, 1981 103.78

JUL 21, 1981 104.79
JUL 22, 1981 104.92
JUL 23, 1981 105.07
JUL 24, 1981 105.22
JUL 25, 1981 105.34

OCT 06, 1981 106.11
OCT 07, 1981 106.07
OCT 08, 1981 106.05
OCT 09, 1981 106.05
OCT 10, 1981 105.94

DEC 22, 1981 105.05
DEC 23, 1981 105.03
DEC 24, 1981 104.94
DEC 25, 1981 104.98
DEC 26, 1981 104.90

MAY 10, 1981 103.76 JUL 26, 1981 105.43 OCT 11, 1981 105.97 DEC 27, 1981 104.95
MAY 11, 1981 103.76 JUL 27, 1981 105.50 OCT 12, 1981 105.98 DEC 28, 1981 104.97
MAY 12, 1981 103.79 JUL 28, 1981 105.48 OCT 13, 1981 105.96 DEC 29, 1981 104.91
MAY 13, 1981 103.77 JUL 29, 1981 105.31 OCT 14, 1981 105.97 DEC 30, 1981 104.94
MAY 14, 1981 103.69 JUL 30, 1981 105.19 OCT 15, 1981 105.91 DEC 31, 1981 104.85
MAY 15, 1981 103.64 JUL 31, 1981 105.12 OCT 16, 1981 105.92 JAN 01, 1982 104.88
MAY 16, 1981 103.70 AUG 01, 1981 105.14 OCT 17, 1981 105.89 JAN 02, 1982 104.90
MAY 17, 1981 103.69 AUG 02, 1981 105.15 OCT 18, 1981 105.80 JAN 03, 1982 104.92
MAY 18, 1981 103.64 AUG 03, 1981 105.17 OCT 19, 1981 105.82 JAN 04, 1982 104.93
MAY 19, 1981 103.62 AUG 04, 1981 105.30 OCT 20, 1981 105.79 JAN 05, 1982 105.04
MAY 20, 1981 103.68 AUG 05, 1981 105.40 OCT 21, 1981 105.76 JAN 06, 1982 105.05

MAY 21, 1981 103.61
MAY 22, 1981 103.66
MAY 23, 1981 103.62
MAY 24, 1981 103.57
MAY 25, 1981 103.56
MAY 26, 1981 103.54
MAY 27, 1981 103.53

AUG 06, 1981 105.50
AUG 07, 1981 105.75
AUG 08, 1981 106.21
AUG 09, 1981 106.46
AUG 10, 1981 106.70
AUG 11, 1981 106,92
AUG 12, 1981 107.06

OCT 22, 1981 105.74
OCT 23, 1981 105.64
OCT 24, 1981 105.59
OCT 25, 1981 105.49
OCT 26, 1981 105.53
OCT 27, 1981 105.49
OCT 28, 1981 105.43

JAN 07, 1982 105.15
JAN 08, 1982 105.17
JAN 09, 1982 105.13
JAN 10, 1982 105.04
JAN 11, 1982 105.04
JAN 12, 1982 105.05
JAN 13, 1982 105.02
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MAY 28, 1981 103.54 AUG 13, 1981 107.19 OCT 29, 1981 105.49 JAN 14, 1982 104.93
MAY 29, 1981 103.47 AUG 14, 1981 107.39 OCT 30, 1981 105.57 JAN 15, 1982 105.08
MAY 30, 1981 103.45 AUG 15, 1981 107.44 OCT 31, 1981 105.57 JAN 16, 1982 104.86
MAY 31, 1981 103.42 AUG 16, 1981 107.42 NOV 01, 1981 105.52 JAN 17, 1982 104.87
JUN 01, 1981 103.40 AUG 17, 1981 107.26 NOV 02, 1981 105.43 JAN 18, 1982 104.93
JUN 02, 1981 103.38 AUG 18, 1981 107.10 Nov 03, 1981 105.39 JAN 19, 1982 104.95
JUN 03, 1981 103.38 AUG 19, 1981 106.99 NOV 04, 1981 105.34 JAN 20, 1982 104.96
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23N24W34ADAAQT --Continued

JAN
JAN
JAN
JAN
JAN
JAR
JAN
JAN
JAN
JAN
JAN
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
FEB
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1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
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1982
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1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982

WATER
LEVEL

104.89
104.99
104.89
105.03
104.87
104.84
104.95
104.97
104.98
104.95
104.99
105.01

105.00
105.09
105.09
105.12
105.05
105.02
105.03
104.97
104.95
104.99
104.98
104.85
104.86
104.90
104.97
105.04
104.97
105.00
104.92
104.94
104.93
104.98
104.96
104.89
104.85
104.90
104.85
104.54
103.71

103.68
103.70
103.64
103.62
103.58
103.61

103.68
103.68
103.69
103.80
103.89
103.92
103.97
103.97
104.05
104.10
104.18
104.29
104.27
104.26
104.37
104.43
104,52
104.60
104.65
104.75
104.78
104.78
104.93
104.96
105.05
105.17
105.18
105.30
105.41

105.53
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JUN
JUN
JUN
JUN
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JUN
JUN
JUN
JUN
JUN
JUN
JUN
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JUN
JUN
AUG
AUG
AUG
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AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
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SEP
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OCT
oCT
ocT
OCT
OCT
OCT
ocT
0oCT
OCT
OCT
oCcT
OCT
OCT
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ocT
OCT
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1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
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1982
1982
1982
1982
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1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982
1982

of water level in

WATER
LEVEL

105.78
106.06
106.29
106.51
106.73
106.98
107.06
107.13
107.15
107.14
107.10
107.07
107.19
107.30
107.33
107.30
107.48
107.58
107.60
107.62
107.62
107.62
107.73
107.80
107.80
107.86
108.16
108.20
108.22
108.24
108.22
108,24
108.24
108.21
108.31
108.36
108.33
108.17
108.07
108.03
108.16
108.07
108.07
108.12
108.10
108.08
108.16
108.14
108.08
108.03
108.10
108.15
108.19
108.24
108.21
108.16
108.10
108.04
107.93
108.03
107.94
107.82
107.72
107.66
107.60
107.56
107.42
107.45
107.50
107.48
107.39
107.35
107.34
107.30
107.27
107.20
107.14
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OCT
ocT
OCT
oCT
oCT
oCT
OCT
oCT
OCT
OCT
OCT
OCT
oCT
OCT
oCT
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV

NOV 1

NOV
NOV
NOV
NOV
NOV
NOV
NOv
NOV
NOV
NOV
NOV
NOV
DEC
DEC
DEC
DEC
DEC
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, 1982
, 1982
, 1982
, 1982
21, 1982
22, 1982
23, 1982
24, 1982
25, 1982
26, 1982
27, 1982
28, 1982
29, 1982
30, 1982
31, 1982
01, 1982
02, 1982
03, 1982
04, 1982
05, 1982
06, 1982
07, 1982
08, 1982
09, 1982
0, 1982
, 1982
, 1982
, 1982
, 1982
, 1982
24, 1982
25, 1982
26, 1982
27, 1982
28, 1982
29, 1982
30, 1982
01, 1982
02, 1982
03, 1982
04, 1982
05, 1982
06, 1982
07, 1982
08, 1982
09, 1982
10, 1982
11, 1982
12, 1982
13, 1982
14, 1982
15, 1982
16, 1982
17, 1982
18, 1982
19, 1982
20, 1982
21, 1982
22, 1982
23, 1982
24, 1982
25, 1982
26, 1982
27, 1982
28, 1982
29, 1982
30, 1982
31, 1982
01, 1983
02, 1983
03, 1983
04, 1983
05, 1983
06, 1983
07, 1983
08, 1983
09, 1983

WATER
LEVEL

107.15
107.18
107.11
107.04
106.98
106.93
106.95
106.89
106.84
106.87
106.94
106.84
106.83
106.86
106.87
106.93
106.92
106.86
106.84
106.74
106.77
106.76
106.75
106.77
106.75
106.86
106.84
106.88
106.63
106.71
106.63
106.64
106.57
106.49
106.41
106.35
106.35
106.45
106.41
106.38
106.45
106.39
106.45
106.51
106.42
106.41
106.41
106.37
106.33
106.32
106.28
106.25
106.20
106.25
106.24
106.23
106.12
106.06
106.07
106.23
106.30
106.20
106.25
106.28
106.26
106.25
106.25
106.25
106.25
106.15
106.15
106.10
106.10
106.10
106.04
106.10
106.06
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JAN
JAN
JAN
JAN
JAN
JAN

JAN

JAN

1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983
1983

WATER
LEVEL

106.16
106.15
106.06
106.20
106.17
106.12
106.03
106.03
105.95
105.94
105.95
105.95
105.88
105.94
105.94
105.94
105.82
105.83
105.90
105.86
105.89
105.87
105.87
105.86
105.84
105.83
105.84
105.77
105.79
105.75
105.77
105.82
105.76
105.75
105.80
105.80
105.72
105.74
105.64
105.64
105.75
105.73
105.71
105.69
105.64
105.60
105.57
105.64
105.62
105.61
105.58
105.56
105.53
105.60
105.62
105.63
105.63
105.68
105.63
105.61
105.73
105.92
106.01
106.06
106.08
105.92
105.83
105.83
105.80
105.73
105.67
105.64
105.64
105.59
105.65
105.62
105.67
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Table 12.--Records of water level in monitoring wells--Continued

23N24W34ADAACDT --Continued

WATER WATER WATER WATER

DATH LEVEL MS DATE LEVEL MS DATE LEVEL MS DATE LEVEL

MAR 28, 1983 105.66 B JUN 13, 1983 110.04 B AUG 29, 1983 109.91 B NOV 14, 1983 107.38
MAR 29, 1983 105.45 B JUN 14, 1983 110.01 B AUG 30, 1983 109.92 B NOV 15, 1983 107.31
MAR 30, 1983 105.50 B JUN 15, 1983 110.05 B AUG 31, 1983 109.95 B NOV 16, 1983 107.23
MAR 31, 1983 105.55 B JUN 16, 1983 110.03 B SEP 01, 1983 109.98 B NOV 17, 1983 107.12
APR 01, 1983 105.48 B JUN 17, 1983 110.01 B SEP 02, 1983 110.05 B NOV 18, 1983 107.22
APR 02, 1983 105.44 B JUN 18, 1983 110.06 B SEP 03, 1983 110.05 B NOV 19, 1983 107.06
APR 03, 1983 105.52 B JUN 19, 1983 110.03 B SEP 04, 1983 110.04 B NOV 20, 1983 107.08
APR 04, 1983 105.57 B JUN 20, 1983 110.10 B SEP 05, 1983 110.10 B NOV 21, 1983 107.15
APR 05, 1983 105.49 B JUN 21, 1983 110.16 S SEP 06, 1983 110.06 B NOV 22, 1983 107.08
APR 06, 1983 105.44 B JUN 22, 1983 110.23 B SEP 07, 1983 110.14 B NOV 23, 1983 107.03
APR 07, 1983 105.42 B JUN 23, 1983 110.31 B SEP 08, 1983 110.20 B NOV 24, 1983 106.94
APR 08, 1983 105.43 B JUN 24, 1983 110.38 B SEP 09, 1983 110.37 B NOV 25, 1983 107.05
APR 09, 1983 105.37 B JUN 25, 1983 110.36 B SEP 10, 1983 110.40 B NOV 26, 1983 107.08
APR 10, 1983 105.38 B JUN 26, 1983 110.32 B SEP 11, 1983 110.51 B NOV 27, 1983 107.04
APR 11, 1983 105.38 B JUN 27, 1983 110.20 B SEP 12, 1983 110.60 B NOV 28, 1983 107.00
APR 12, 1983 105.39 B JUN 28, 1983 110.15 B SEP 13, 1983 110.65 B NOV 29, 1983 107.01
APR 13, 1983 105.38 B JUN 29, 1983 110.06 B SEP 14, 1983 110.75 B NOV 30, 1983 106.97
APR 14, 1983 105.37 B JUN 30, 1983 110.02 B SEP 15, 1983 110.76 B DEC 01, 1983 106.98
APR 15, 1983 105.35 B JUL 01, 1983 109.82 B SEP 16, 1983 110.75 B DEC 02, 1983 106.92
APR 16, 1983 105.30 B JUL 02, 1983 109.60 B SEP 17, 1983 110.80 B DEC 03, 1983 106.95
APR 17, 1983 105.24 B JUL 03, 1983 109.45 B SEP 18, 1983 110.79 B DEC 04, 1983 107.08
APR 18, 1983 105.22 B JUL 04, 1983 109.25 B SEP 19, 1983 110.90 B DEC 05, 1983 107.05
APR 19, 1983 105.27 B JUL 05, 1983 109.17 B SEP 20, 1983 110.81 B DEC 06, 1983 107.05
APR 20, 1983 105.36 B JUL 06, 1983 109.34 B SEP 21, 1983 110.71 B DEC 07, 1983 106.97
APR 21, 1983 105.41 B JUL 07, 1983 109.42 B SEP 22, 1983 110.65 B DEC 08, 1983 106.99
APR 22, 1983 105.43 B JUL 08, 1983 109.52 B SEP 23, 1983 110.66 B DEC 09, 1983 106.96
APR 23, 1983 105.36 B JUL 09, 1983 109.36 B SEP 24, 1983 110.70 B DEC 10, 1983 107.04
APR 24, 1983 105.34 B JUL 10, 1983 109.17 B SEP 25, 1983 110.64 B DEC 11, 1983 106.97
APR 25, 1983 105.34 B JUL 11, 1983 109.04 B SEP 26, 1983 110.51 B DEC 12, 1983 107.02
APR 26, 1983 105.35 B JUL 12, 1983 109.06 B SEP 27, 1983 110.52 B DEC 13, 1983 107.03
APR 27, 1983 105.34 B JUL 13, 1983 109.02 B SEP 28, 1983 110.52 B DEC 14, 1983 107.02
APR 28, 1983 105.32 B JUL 14, 1983 109.04 B SEP 29, 1983 110.55 B DEC 15, 1983 107.04
APR 29, 1983 105.27 B JUL 15, 1983 108.98 B SEP 30, 1983 110.55 B DEC 16, 1983 107.14
APR 30, 1983 105.28 B JUL 16, 1983 108.91 B OCT 01, 1983 110.46 B DEC 17, 1983 107.17
MAY 01, 1983 105.38 B JUL 17, 1983 108.87 B OCT 02, 1983 110.48 B DEC 18, 1983 107.09
MAY 02, 1983 105.63 B JUL 18, 1983 108.85 B OCT 03, 1983 110.48 B DEC 19, 1983 107.09
MAY 03, 1983 105.75 B JUL 19, 1983 108.80 B OCT 04, 1983 110.48 S DEC 20, 1983 107.10
MAY 04, 1983 105.75 S JUL 20, 1983 108.80 B OCT 05, 1983 110.42 B DEC 21, 1983 107.11
MAY 05, 1983 105.78 B JUL 21, 1983 108.85 B OCT 06, 1983 110.40 B DEC 22, 1983 107.11
MAY 06, 1983 105.86 B JUL 22, 1983 108.80 B OCT 07, 1983 110.36 B DEC 23, 1983 107.23
MAY 07, 1983 105.83 B JUL 23, 1983 108.85 B OCT 08, 1983 110.27 B JAN 06, 1984 106.13
MAY 08, 1983 105.74 B JUL 24, 1983 108.81 B OCT 09, 1983 110.20 B JAN 10, 1984 107.12
MAY 09, 1983 105.79 B JUL 25, 1983 108.71 B OCT 10, 1983 110.14 B JAN 11, 1984 107.19
MAY 10, 1983 105.87 B JUL 26, 1983 108.68 B oCcT 11, 1983 110.06 B JAN 12, 1984 107.18
MAY 11, 1983 105.92 B JUL 27, 1983 108.65 B OCT 12, 1983 109.90 B JAN 13, 1984 107.22
MAY 12, 1983 105.97 B JUL 28, 1983 108.62 B OCT 13, 1983 109.76 B JAN 14, 1984 107.22
MAY 13, 1983 106.06 B JUL 29, 1983 108.61 B OCT 14, 1983 109.72 B JAN 15, 1984 107.22
MAY 14, 1983 106.09 B JUL 30, 1983 108.57 B OoCT 15, 1983 109.70 B JAN 16, 1984 107.23
MAY 15, 1983 106.20 B JUL 31, 1983 108.48 B OCT 16, 1983 109.59 B JAN 17, 1984 107.25
MAY 16, 1983 106.33 B AUG 01, 1983 108.47 B oCT 17, 1983 109.46 B JAN 18, 1984 107.23
MAY 17, 1983 106.52 B AUG 02, 1983 108.51 S OCT 18, 1983 109.42 B JAN 19, 1984 107.25
MAY 18, 1983 106.88 B AUG 03, 1983 108.63 B OCT 19, 1983 109.30 B JAN 20, 1984 107.18
MAY 19, 1983 107.10 B AUG 04, 1983 108.82 B OCT 20, 1983 109.24 B JAN 21, 1984 107.17
MAY 20, 1983 107.26 B AUG 05, 1983 108.99 B OCT 21, 1983 109.16 B JAN 22, 1984 107.17
MAY 21, 1983 107.64 B AUG 06, 1983 109.17 B OCT 22, 1983 109.07 B JAN 23, 1984 107.17
MAY 22, 1983 107.77 B AUG 07, 1983 109.33 B OCT 23, 1983 109.05 B JAN 24, 1984 107.16
MAY 23, 1983 107.90 B AUG 08, 1983 109.55 B OCT 24, 1983 108.99 B JAN 25, 1984 107.21
MAY 24, 1983 108.17 B AUG 09, 1983 109.81 B OCT 25, 1983 108.89 B JAN 26, 1984 107.26
MAY 25, 1983 108.37 B AUG 10, 1983 109.95 B OCT 26, 1983 108.76 B JAN 27, 1984 107.28
MAY 26, 1983 108.59 B AUG 11, 1983 109.97 B OCT 27, 1983 108.72 B JAN 28, 1984 107.25
MAY 27, 1983 108.94 B AUG 12, 1983 110.15 B OCT 28, 1983 108.55 B JAN 29, 1984 107.31
MAY 28, 1983 109.22 B AUG 13, 1983 110.20 B OCT 29, 1983 108.38 B JAN 30, 1984 107.28
MAY 29, 1983 109.42 B AUG 14, 1983 110.31 B OCT 30, 1983 108.24 B JAN 31, 1984 107.21
MAY 30, 1983 109.60 B AUG 15, 1983 110.18 B OCT 31, 1983 108.17 B FEB 01, 1984 107.32
MAY 31, 1983 109.63 B AUG 16, 1983 110.19 B NOV 01, 1983 108.07 B FEB 02, 1984 107.29
JUN 01, 1983 109.62 B AUG 17, 1983 110.19 B NOV 02, 1983 108.03 B FEB 03, 1984 107.33
JUN 02, 1983 109.61 B AUG 18, 1983 110.05 B NOV 03, 1983 107.90 B FEB 04, 1984 107.32
JUN 03, 1983 109.58 B AUG 19, 1983 109.94 B NOV 04, 1983 107.89 B FEB 05, 1984 107.27
JUN 04, 1983 109.55 B AUG 20, 1983 110.02 B NOV 05, 1983 107.80 B FEB 06, 1984 107.31
JUN 05, 1983 109.61 B AUG 21, 1983 110.07 B NOV 06, 1983 107.72 B FEB 07, 1984 107.28
JUN 06, 1983 109.65 B AUG 22, 1983 109.97 B NOV 07, 1983 107.72 B FEB 08, 1984 107.23
JUN 07, 1983 109.65 B AUG 23, 1983 109.91 B NOV 08, 1983 107.67 B FEB 09, 1984 107.20
JUN 08, 1983 109.69 B AUG 24, 1983 109.89 B NOV 09, 1983 107.60 B FEB 10, 1984 107.27
JUN 09, 1983 109.82 B AUG 25, 1983 109.85 B NOV 10, 1983 107.43 B FEB 11, 1984 107.25
JUN 10, 1983 109.90 B AUG 26, 1983 109.84 B NOV 11, 1983 107.43 B FEB 12, 1984 107.21
JUN 11, 1983 109.90 B AUG 27, 1983 109.85 B NOV 12, 1983 107.32 B FEB 13, 1984 107.27
JUN 12, 1983 109.96 B AUG 28, 1983 109.88 B NOV 13, 1983 107.32 B FEB 14, 1984 107.34
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23N24W34ADAAOT --Continued

1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984

WATER
LEVEL

107.29
107.33
107.36
107.35
107.34
107.25
107.23
107.30
107.28
107.25
107.36
107.42
107.38
107.34
107.32
107.30
107.33
107.38
107.36
107.31
107.31
107.30
107.28
107.31
107.26
107.19
107.20
107.14
107.20
107.20
107.19
107.25
107.25
107.23
1067.12
107.16
107.23
107.18
107.22
107.10
107.17
107.23
107.18
107.21
107.15
107.12
107.11
107.13
107.13
107.03
106.91
106.91
106.85
106.84
106.79
106.78
106.81
106.79
106.82
106.76
106.68
106.71
106.80
106.89
106.97
107.11
107.08
107.02
107.01
106.99
107.05
107.10
107.07
107.07
107.14
107.12
107.03

MS
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MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY
MAY

MAY
MAY
MAY

JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
JUN
Jun
JUN
JUN
JUN
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL

Table 12.--Records

1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984

of water level

WATER
LEVEL

107.07
107.09
107.10
107.25
107.39
107.44
107.38
107.45
107.53
107.55
107.67
107.63
107.63
107.58
107.65
107.71
107.88
107.99
108.08
108.13
108.10
108.14
108.17
108.17
108.24
108.38
108.46
108.58
108.87
109.18
109.27
109.30
109.33
109.35
109.55
109.80
110.05
110.21
110.15
109.89
110.12
110.32
110.47
110.63
110.65
110.77

11.02
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in

JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
JUL
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG

AUG 1

AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
AUG
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
SEP
OCT
OCT
oCcT
oCT

monitoring wells--Continued

1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
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0CT
OCT
oCT
OCT
oCT
OCT
0CT
OCT
OCT
OCT
oCT
OCT
OCT
OCT
oCT
OCT
ocT
OCT
OCT
0oCT
0oCT
OCT
OCT
OCT
0CT
OCT
0oCT
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
NOV
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC

1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984
1984

WATER
LEVEL

112,08
112,21

.38

110.63
110.70
110.70
110.61
110.55
110.58
110.57
110.64
110.64
110.67
110.67
110.69
110.68
110.67
110.67
110.50
110.47
110.46
110.48
110.55
110.39
110.43
110.54
110.53
110.58
110.53
110.48
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Table 12.--Records of water level in monitoring wells--Continued

23N24W34ADAAOD] --Continued

WATER WATER WATER WATER
DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS
DEC 21, 1984 110.55 B JAN 26, 1985 110.34 B MAR 02, 1985 110.10 B APR 06, 1985 109.66 B
DEC 22, 1984 110.48 B JAN 27, 1985 110.30 B MAR 03, 1985 110.07 B APR 07, 1985 109.65 B
DEC 23, 1984 110.56 B JAN 28, 1985 110.29 B MAR 04, 1985 110.05 B APR 08, 1985 109.63 B
DEC 24, 1984 110.53 B JAN 29, 1985 110.36 B MAR 05, 1985 110.03 B APR 09, 1985 109.61 B
DEC 25, 1984 110.42 B JAN 30, 1985 110.38 B MAR 06, 1985 110.02 B APR 10, 1985 109.59 B
DEC 26, 1984 110.39 B JAN 371, 1985 110.35 B MAR 07, 1985 110.08 B APR 11, 1985 109.66 B
DEC 27, 1984 110.33 B FEB 01, 1985 110.30 B MAR 08, 1985 110.09 B APR 12, 1985 109.72 B
DEC 28, 1984 110.43 B FEB 02, 1985 110.30 B MAR 09, 1985 110.02 B APR 13, 1985 109.62 B
DEC 29, 1984 110.43 B FEB 03, 1985 110.37 B MAR 10, 1985 110.03 B APR 14, 1985 109.53 B
DEC 30, 1984 110.50 B FEB 04, 1985 110.29 B MAR 11, 1985 109.98 B APR 15, 1985 109.47 B
DEC 31, 1984 110.60 B FEB 05, 1985 110.26 B MAR 12, 1985 110.05 B APR 16, 1985 109.42 B
JAN 01, 1985 110.60 B FEB 06, 1985 110.23 B MAR 13, 1985 110.04 B APR 17, 1985 109.43 B
JAN 02, 1985 110.62 B FEB 07, 1985 110.04 B MAR 14, 1985 110.02 B APR 18, 1985 109.49 B
JAN 03, 1985 110.61 B FEB 08, 1985 110.12 B MAR 15, 1985 110.03 B APR 19, 1985 109.55 B
JAN 04, 1985 110.55 B FEB 09, 1985 110.16 B MAR 16, 1985 110.01 B APR 20, 1985 109.56 B
JAN 05, 1985 110.50 B FEB 10, 1985 110.22 B MAR 17, 1985 109.99 B APR 21, 1985 109.60 B
JAN 06, 1985 110.48 B FEB 11, 1985 110.13 B MAR 18, 1985 109.97 B APR 22, 1985 109.66 B
JAN 07, 1985 110.42 B FEB 12, 1985 110.26 B MAR 19, 1985 109.97 B APR 23, 1985 109.73 B
JAN 08, 1985 110.41 B FEB 13, 1985 110.27 B MAR 20, 1985 109.91 S APR 24, 1985 109.73 B
JAN 09, 1985 110.43 B FEB 14, 1985 110.16 B MAR 21, 1985 109.88 B APR 25, 1985 109.74 B
JAN 10, 1985 110.50 B FEB 15, 1985 110.17 B MAR 22, 1985 109.85 B APR 26, 1985 109.66 b
JAN 11, 1985 110.52 B FEB 16, 1985 110.15 B MAR 23, 1985 109.78 B APR 27, 1985 109.67 B
JAN 12, 1985 110.45 B FEB 17, 1985 110.17 B MAR 24, 1985 109.80 B APR 28, 1985 109.75 B
JAN 13, 1985 110.45 B FEB 18, 1985 110.12 B MAR 25, 1985 109.80 B APR 29, 1985 109.81 B
JAN 14, 1985 110.38 B FEB 19, 1985 110.12 B MAR 26, 1985 109.65 B APR 30, 1985 109.82 B
JAN 15, 1985 110.45 B FEB 20, 1985 110.32 B MAR 27, 1985 109.74 B MAY 01, 1985 109.78 B
JAN 16, 1985 110.43 B FEB 21, 1985 110.17 B MAR 28, 1985 109.83 B MAY 02, 1985 109.75 B
JAN 17, 1985 110.40 B FEB 22, 1985 110.24 B MAR 29, 1985 109.85 B MAY 03, 1985 109.82 B
JAN 18, 1985 110.32 S FEB 23, 1985 110.16 B MAR 30, 1985 109.82 B MAY 04, 1985 109.85 B
JAN 19, 1985 110.41 B FEB 24, 1985 110.13 B MAR 31, 1985 109.88 B MAY 05, 1985 109.84 B
JAN 20, 1985 110.42 B FEB 25, 1985 110.21 B APR 01, 1985 109.82 B MAY 06, 1985 109.87 S
JAN 21, 1985 110.42 B FEB 26, 1985 110.16 B APR 02, 1985 109.72 B JUL 15, 1985 115.65 §
JAN 22, 1985 110.41 B FEB 27, 1985 110.15 B APR 03, 1985 109.62 B AUG 30, 1985 115.58 §
JAN 23, 1985 110.37 S FEB 28, 1985 110.09 B APR 04, 1985 109.64 B OCT 28, 1985 111.26 §
JAN 24, 1985 110.37 S MAR 01, 1985 110.07 B APR 05, 1985 109.65 B DEC 03, 1985 110.26 S
JAN 25, 1985 110.37 B
HIGHEST 102.43 MAR 20, 1981
LOWEST 116.40 AUG 30, 1977 AUG 31, 1977
24N22W13DDB 01
WATER ' WATER WATER WATER
DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS
OCT 24, 1983 15.33 § APR 19, 1984 20.84 S JAN 15, 1985 21.15 8
JAN 10, 1984 20.53 § SEP 28, 1984 22.07 §
HIGHEST 15.33 0OCT 24, 1983
LOWEST 22.07 SEP 28, 1984
24N22W14DDD_ 01
WATER WATER WATER WATER
DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS
NOV 08, 1983 179.20 S APR 19, 1984 172.91 § JAN 15, 1985 166.63 S JUL 10, 1985 184.53 §
JAN 09, 1984 166.90 S SEP 28, 1984 169.93 S APR 10, 1985 181.57 S OCT 28, 1985 169.03 §
HIGHEST 166.63 JAN 15, 1985
LOWEST 184.53 JUL 10, 1985
24N22W30BCCCO
WATER WATER WATER WATER
DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS DATE LEVEL MS
JAN 15, 1985 249.29 S APR 10, 1985 246.67 S JUL 10, 1985 246.60 S OCT 28, 1985 246.97 S

HIGHEST 246.60 JUL 10, 1985
LOWEST 249.29 JAN 15, 1985
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24N23W09BAA 01

WATER
DATE LEVEL

OCT 20, 1983 17.60
JAN 09, 1984 24.50

HIGHEST 9.98 JUL

LOWEST 34.54 JAN
24N23W21BCDAO1

WATER

DATE LEVEL

JUL 25, 1975 32.52
AUG 13, 1975 32.80
SEP 15, 1975 32.90
NOV 03, 1975 33.50
DEC 09, 1975 33.30
JAN 13, 1976 33.50
MAR 02, 1976 33.60
APR 19, 1976 33.90
JUN 29, 1976 33.50
AUG 17, 1976 33.30
SEP 20, 1976 33.30

HIGHEST 31.10 OCT
LOWEST 35.54 FEB

24N24W24ABBBO1

WATER
DATE LEVEL

0CT 20, 1983 6.53
JAN 09, 1984 6.64

HIGHEST
LOWEST

5.94 APR
7.30 SEP

24N24W24ABBB02

WATER
DATE LEVEL

OCT 20, 1983 7.17

JAN 09, 1984 7.15

HIGHEST 6.23 APR

LOWEST 7.75 SEP
24N24W25DDBBO1

WATER

DATE LEVEL

JAN 15, 1985 77.05

HIGHEST 76.29 APR

LOWEST 80.27 JUL
24N24W27ABDBO1

WATER

DATE LEVEL

JAN 15, 1985 31.05

HIGHEST 30.77 JUL

LOWEST 31.05 JAN

MS

S
S

w o

Ms

Table 12.--Records of water level in
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09,
16,

MS

® 8

—_—
oo

MS

—_—

- -

APR
SEP

1985
1985

NOV
NOV
FEB
JUN
SEP
DEC
FEB

AUG
NOV
FEB

1980
1978

APR
SEP

1984
1984

APR
' SEP

1984
1984

APR

1985
1985

APR

1985
1985

DATE

19, 1984
28, 1984

02, 1976
11, 1976
15, 1977
21, 1977
22, 1977
21, 1977
16, 1978
11, 1978
24, 1978
30, 1978
22, 1979

DATE

19, 1984
28, 1984

DATE

19, 1984
28, 1984

DATE
10, 1985

DATE
10, 1985

WATER
LEVEL

21.61
25.43

WATER
LEVEL

33.50
33.45
33.87
34.48
34.89
35,33
35.54
34.14
32.22
32.29
32.72

WATER
LEVEL

5.94
7.30

WATER
LEVEL

6.23
7.75

WATER
LEVEL

76.29

WATER
LEVEL

30.94

MS

4
w

nmuunmnnLtwwrnnn

MS

MS

MS

Ms

JAN
APR

MAY
SEP

JUN
oCT

APR
JUL
JAN
MAY
AUG

JAN
APR

JAN
APR

JUL

JUL

monitoring wells~--Continued

DATE

15, 1985
10, 1985

DATE

22, 1979
20, 1979
12, 1980
10, 1980
09, 1980
15, 1981
08, 1981
15, 1981
06, 1982
19, 1982
26, 1982

DATE

15, 1985
10, 1985

DATE
10, 1985

DATE
15, 1985

WATER
LEVEL

34.54
32.90

WATER
LEVEL

32.62
32.29
32.92
32.93
31.10
31.57
31.53
31.66
32.24
32.10
31.54

WATER
LEVEL

7.03
6.32

WATER
LEVEL

7.46
6.71

WATER
LEVEL

80.27

WATER
LEVEL

30.77

MS

<4
7

nunununmunhunnenw

MS

MS

MS

JUL
ocT

NOV
OCT
JAN
APR
SEP
JAN
APR
JUL
OCT

JUL
OCT

JUL
OCT

OCT

oCT

DATE

10, 1985
28, 1985

17, 1982
20, 1983
09, 1984
19, 1984
28, 1984
15, 1985
10, 1985
10, 1985
28, 1985

DATE

10, 1985
28, 1985

DATE

10, 1985
28, 1985

DATE
28, 1985

DATE

28, 1985

WATER
LEVEL MS

9.98 s
18.83 8

WATER
LEVEL

31.67
32.27
32.52
32.98
34.95
34.64
34.63
34.24
34.38

e n a

WATER
LEVEL MS

6.34 S
7.22 8

WATER
LEVEL MS

6.78 S
7.66 S

WATER
LEVEL MS

78.09 s

WATER
LEVEL MS

30.78 s
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Table 13.--Logs of wells and test holes

{Thickness is in feet. Bottom of depth interval is in feet below land surface.
Particle-size descriptions are based on report of National Research Council,
1947. Abbreviations: ft, feet; gal/min, gallons per minute; in., inches]

Bottom
Thick- of depth
Lithology ness interval
18N19W28CCDBO1l; drilled Aug. 27-28, 1984,
Quaternary deposits undivided:
Soil-——— —_— 4 4
Gravel, cobbles, and boulders, composed of red, green, gray,
and tan argillite and quartzite; very silty; dry—-————-———-————-~ 41 45
Gravel, fine to medium, composed of red argillite and quartzite;
some silt; dry-—-—- ————————— e 30 75
Gravel, fine to medium, composed of red, green, tan, and black
argillite and quartzite; some silt; lightly cemented; dry------- 45 120
Gravel, fine, composed of red, green, tan, and black argillite
and quartzite; some silt; lightly cemented; saturated-—-—-—————=-- 11 131
Sand, coarse, and fine to coarse gravel, composed of red, green,
tan and black argillite and quartzite—- - - 25 156
Claystone, yellow, and tan sandstone; soft--- 1 157
Sand and gravel, composed of red, green, tan, and black
argillite and quartzite - 1 158
Tertiary(?) sedimentary rocks:
Sandstone, fine-grained, yellow, soft, friable- 22 180
18N21WO4BCDAOL; drilled Sept. 4-5, 1984,
Quaternary deposits undivided;
Silt, dark-brown- 3 3
Silt, tan -— 9 12
Silt, tan; contains gravel stringers of fine- to medium—grained,
gray and tan angular argillite - 6 18
Gravel, fine to medium, composed of gray, grayish-green, and tan
angular argillite; contains silt stringers and some coarse sand
near base- —_—— 22 40
Sand, coarse, and fine to medium angular gravel; composed of
gray, grayish-green, and tan argillite; silty- 18 58
Silt, tan; contains fine to medium angular gravel, composed of
greenish-gray argillite- -- - 4 62
Silt and clay, tan- ——— 5 67
Gravel, fine to medium, and gray argillite; contains large
amount of brownish-orange silt——————-==—====———- 3 70
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Table 13.--Logs of wells and test holes--Continued

Bottom
Thick- of depth
Lithology ness interval
18N21W04BCDAOl--Continued
Sand, very coarse; contains medium—-gray argillite gravel———=~—=-=- 10 80
Gravel, fine to medium, and dark-gray angular argillite;
contains tan silt 10 90
' Sand, coarse, and fine to medium gravel, composed of dark-gray
argillite; angular; contains brownish—-orange silt- 5 95
Gravel, fine to medium, and dark-gray angular argillite;
and coarse sand; slightly silty 12 107
Silt, tan; contains gravel 5 112
Argillite boulder, dark-gray - 4 116
Gravel, fine to medium, composed of dark-gray and purple
argillite; contains some medium to coarse sand and tan,
grayish~tan, and brownish-orange silt 26 142
Belt Supergroup undivided:
Argillite, gray; some weathered to yellow; very hard- 13 155
Argillite, gray; very hard 5 160
18N21WO5ADCBOl; drilled Sept. 24-26, 1984,
Quaternary deposits undivided:
Silt, brown- 2 2
Silt, tan 2 4
Gravel, fine to coarse, composed of red, green, tan, and gray
rounded argillite and quartizite; silty; clayey 2] 25
Sand, fine, brown, silty; contains some small to medium gravel---- 5 30
Clay, light-brown 4 34
Silt, light-brown; contains some fine to medium sand- 2 36
Sand, fine to medium, grayish-brown, extremely silty 14 50
Silt and clay, grades from grayish~brown to gray- 40 90
Clay, silty; contains stringers of gray, stiff clay 43 133
Clay, gray, stiff- 15 148
Silt, brownish-gray, very fluid; contains some brownish-gray clay
and extremely fine sand- 25 173
Gravel, fine to medium, black, composed of green, gray, and red
rounded argillite and quartzite; contains fine to coarse sand;
flows about 250 gal/min 49 222
Clay, yellow- 1 223

Belt Supergroup undivided:

Argillite and quartzite, gray, red, and pink, sub-rounded;
contains yellow clay 24 247
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Table 13.-~Logs of wells and test holes--Continued

Bottom
Thick- of depth
Lithology ness interval
18N21WO5ADCBO]l--Continued
Argillite, gray, greenish-gray, pink and black, and dark-red
quartzite; contains hard zones, mostly hard below 298 ft; pro-
duces about 30 gal/min, flows about 2 gal/min- 73 320
18N21W21BCBBOl; drilled Aug. 28-30, 1984.
Quaternary deposits undivided:
Silt, tan—-- - - 3 3
Gravel, fine to coarse, and coarse sand; composed of
red, green, tan, and brown argillite and red quartzite————-—-———- 7 10
Silt, tan - - 7 17
Clay, reddish-brown, and tan silt- 13 30
Clay and silt, tan; olive tint —-— 10 40
Sand, very fine, dark—-tan; olive tint; very silty- - 30 70
Sand, very fine, dark-tan, very silty; contains some large gravel- 5 75
Clay, gray, slightly sandy 5 80
Silt, gray, very clayey - - 15 95
Gravel, medium to coarse, composed of black and red argillite
and quartzite; very silty--—--- 10 105
Gravel, medium to coarse, composed of black and red argillite and
quartzite; contains brown silt 5 110
Silt, gray; contains very little sand- 5 115
Gravel, medium to coarse, composed of gray and red argillite;
clean; flows about 50 gal/min-——--- 15 130
Tertiary(?) sedimentary rocks:
Sandstone, very fine grained, yellow, friable- 3 133
Sandstone, yellow and black, very hard 5 138
Sandstone, medium— to coarse-grained; and medium to coarse
cenented gravel, composed of gray, black, and yellow argillite
and quartzite- - 4 142
Sandstone, yellow and black, very hard 2 144
Gravel, medium to coarse, composed of gray, black, and yellow
argillite and quartzite; cemented; contains dark-brown silt—=———- 3 147
Silt, yellow, sandy-- 1 148
Sandstone, medium to coarse, and cemented gravel,
composed of green and gray argillite; some quartzite————=—=-====- 11 159
Belt Supergroup undivided:
Argillite, gray and grayish-green- 1 160
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Table 13.--Logs of wells and test holes--Continued

Bottom
Thick— of depth
Lithology ness interval
20N22W21CBDAOLl; drilled Sept. 20-24, 1984,
Quaternary deposits undivided:
Silt, tan, clayey, and brown clay- 15 15
" Clay, reddish-brown, very silty, and tan silt 17 32
Silt, tan—-- 2 34
Argillite boulder, gray--- 1 35
Silt, tan- - 20 55
Silt, tan, and very fine sand--—----- —_— 17 72
Silt, tan; contains a little tannish-brown clay--- —— 8 80
Silt, tan; contains very fine sand and a little tannish-~brown
clay-- 22 102
Silt, tan, and very fine sand; contains brown clay and a little
imbedded fine to medium gravel- 8 110
Clay, dark-brown--- - 5 115
Silt, tan; contains a few tannish-brown clay stringers——-——=——=—====—= 5 125
Silt, tan; contains a few stringers of imbedded gravel and
tannish-brown clay- 37 162
Silt, tan-—- 30 192
Silt, tan; contains large quantity of imbedded fine gravel----——=-- 8 200
Silt, tan 20 220
Silt, tan; contains a few thin stringers of imbedded gravel; color
grades to grayish tan below 245 ft to gray below 270 ft—-====-=- 59 279
Sand, fine, gray- - 17 296
Sand, fine to coarse, brown, and fine to medium gravel-----—————~- 14 310
Sand, fine, and fine to medium gravel; very silty 13 323
Sand, medium, and fine to medium gravel; very silty 8 331
Tertiary(?) sedimentary rocks:
Clay, yellow; contains yellow sand and some gravel- 11 342
Silt, gray, clayey; contains fine sand and hard layers————-=—=——--- 38 380
Belt Supergroup undivided:
Argillite, gray to grayish—-green; contains some gray clay-——=——-==-- 20 400
20N22W28ABCB02; drilled Sept. 10-20, 1984.
Quaternary deposits undivided:
Silt, tan, very clayey—-—- 4 4
Silt, tan to brown, very clayey; contains brown clay stringers—--- 46 50
Silt, tan, very clayey; contains some tan clay 60 110
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Table 13.--Logs of wells and test holes—-Continued

Bottom
Thick- of depth
Lithology ness interval
20N22W28ABCB(02--Continued
Silt, tan, very clayey; contains large amount of tan clay------——- 17 127
Silt, tan, clayey; contains some tan clay, very fine sand, and
imbedded fine gravel- 56 183
Silt, tan, clayey; contains some tan clay, very fine sand, and
imbedded fine and medium gravel—- 2 185
Silt, tan, clayey; contains a little brown clay and very fine
sand- - 5 190
Silt, tan, clayey; contains a little very fine to medium gravel--- 77 267
Silt, grayish-tan, very clayey, fluid- 8 275
Clay, gray, silty; grades downward to gray silt——————=———=————=—— 35 310
Sand, very fine, gray 9 319
Gravel, composed of red, green, and gray rounded argillite and
quartzite; contains coarse sand- 7 326
Sandstone, very fine, grayish-brown 1 327
Tertiary(?) sedimentary rocks:
Silt, grayish—-brown, clayey; contains stringers of brown clay----- 13 340
Clay, brown, stiff 4 344
Silt, tan- - 2 346
Clay, brown, stiff; contains some imbedded gravel from 358 to
360 ft- 14 360
Clay, very dark brown, soft; contains gray clay from 375 to 379 )
ft and thin stringers of coal- 19 379
Clay, light-brown, silty; contains some gray clay and a little
coal- 18 397
Clay, tan, soft, silty; contains l- to 3-ft stingers of stiff
gray clay 23 420
Clay, grayish-tan, soft, silty; contains stringers of stiff
gray clay---—- 20 440
Clay, grayish-brown 15 455
Clay, very dark brown and gray; contains numerous coal stringers—- 35 490
Clay, brownish-gray and bluish-green, stiff-- 10 500
Sand, very fine, gray- 10 510
Siltstone, brown, hard 10 520
Clay, bluish-green; contains coal- 5 525
Clay, gray; contains coal 20 545
Sandstone, fine-grained, gray, soft- 15 560
Claystone, gray, green, and brown, soft; contains coal-—===-====—= 5 565
Sandstone, fine-grained, gray, soft; contains some gravel-————-——-- 15 580
Siltstone, brown 2 582
Claystone, brown and green, hard, and coal- 6 588
Sandstone, gray, soft - 9 597
Siltstone, brown- - - - 5 602

117
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Bottom
Thick- of depth
Lithology ness interval
20N22W28ABCB02--Continued
Coal~- 2 604
Sandstone, fine-grained, gray, silty, fairly hard 16 620
Claystone, gray and brown; contains coal- 5 625
" Sandstone, fine-grained, gray, silty, fairly hard 18 643
Claystone, gray, green, and brown, soft; contains coal-—=————==-- 7 650
Sandstone, fine-grained, gray, silty, soft 15 665
Sandstone, fine- to medium-grained, gray-- 35 700
Sandstone, fine- to medium-grained, and tan, brown, and green,
soft claystone; contains some small gravel and coal-—-——-—=——-—- 20 720
Sandstone, fine-grained, gray, and brown siltstone and gray and
green claystone; soft—-—--—--- 10 730
Sandstone, fine-grained, gray, soft; contains a little siltstone
and claystone and a few thin coal seams- 110 840
20N24W23CBAAOLl; drilled Sept. 6-8, 1984.
Quaternary deposits undivided:
Silt, gray, clayey 2 2
Clay, reddish-brown, silty; contains streaks of gray clay———----- 3 5
Gravel, composed of fine tan and black argillite; rounded;
slightly silty; contains some fine to coarse sand and
coarse gravel- 14 ‘19
Clay, tan, silty 14 33
Sand, medium to coarse, composed of black, red, and brown
argillite; very silty; contains dark-brown silt 5 38
Sand, medium to coarse, composed of black, red, and brown
argillite; very silty; contains some gravel 5 43
Clay, tan, silty; contains coarse sand--- 3 46
Silt, tan; contains some fine gravel 17 63
Gravel, fine to medium, composed of black and tan rounded
argillite; contains sand and some medium sand 24 87
Sand, medium to coarse; contains some fine to medium gravel;
very silty 12 99
Silt, tan, clayey; contains some sand and gravel- 20 119
Tertiary(?) sedimentary rocks:
Sand, fine to medium, reddish-brown, very silty, clayey;
contains some gravel stringers; slightly cemented 17 136
Sand, fine to medium, very silty; slightly cemented- 4 140
Gravel, fine, very silty; slightly cemented 11 151
Silt, tan, and very fine to fine sand; slightly cemented————-—--- 28 179



Table 13.--Logs of wells and test holes——Continued

Bottom
Thick- of depth
Lithology ness interval
20N24W23CBAAOl --Continued
Silt, dark-tan; contains very fine silty sand, tan sand,
brown and reddish-brown clay, and some fine gravel 321 500
20N24W23CBAAO2; drilled Sept. 8-9, 1984,
Quaternary deposits undivided:
Silt, grayish-brown- 4 4
Clay, reddish-brown, silty 3 7
Clay, tan, silty- 4 11
Gravel, fine, composed of red, tan, and black rounded argillite;
silty; contains medium to coarse sand- - 11 22
Silt, tan, and olive-brown clay 8 30
Clay and silt, tan--—-— - 5 35
Silt, tan 2 37
Gravel, fine, composed of black, brown, reddish-brown, and tan
rounded argillite; slightly silty; contains medium to coarse
sand-- 25 62
Silt, tan 3 65
Gravel, fine to medium, composed of black, brown, reddish-brown,
and tan argillite; contains some medium sand 24 89
Sand, fine to medium; contains fine to medium gravel- 6 95
Silt and clay, tan, sandy 5 100
21N22WO7DCAAOLl; drilled Sept. 27-28, 1984,
Quaternary deposits undivided:
Silt, reddish—-tan--—- 8 8
Clay, tanmn, silty 7 15
Clay, reddish-tan, slightly sandy- 5 20
Clay, reddish-tan, slightly silty 10 30
Clay, light-tan, slightly silty- 45 75
Silt, light-tan; contains small amount of very fine sand---------- 4 79
Sand, fine to coarse, composed of yellow, pink, purple, green,
red, black, and gray sub-angular grains 6 85
Gravel, yellow, pink, purple, green, red, black, and gray--------- 15 100
Gravel, very sandy and silty 5 105
Silt; contains fine sand- 30 135
Silt; contains gravel 5 140
Gravel, sub angular, to 2 in. diameter, yellow, pink, purple,
green, red, black, and gray 30 170
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Bottom
Thick- of depth
Lithology ness interval
21N22W07DCAAQl~-Continued
Sand, fine to medium; contains some gravel- 10 180
Gravel, fine, very angular 6 186
 Belt Supergroup undivided:
Argillite, gray, hard- 6 192
21N22W36BDCCOLl; drilled Oct. 25-27, 1984,
Quaternary deposits undivided:
Silt, tan- 1 1
Gravel, fine to medium, composed of gray, red, and black
argillite; very silty; contains some cobbles- 29 30
Silt and clay, brown; contains large amount of imbedded gravel-—-—- 7 37
Clay, gray; contains some thin stringers of small gravel-—-—-———=-- 19 56
Silt, tan; contains a little small gravel 4 60
Argillite boulder, gray- 2 62
Silt, tan; contains some imbedded gravel 19 81
Sand, medium, composed of black, brown, red, and gray argillite
and quartzite; contains some small gravel and tan clay; pro-
duces about 20 gal/min~--- 4 85
Silt and clay, tan; contains some gravel 11 96
Sand, medium, grayish-brown; contains a little small gravel and
tan clay; produces about 20 gal/min 4 100
Silt, tan; contains tan to white and dark-brown clay 22 122
Clay, grayish-brown 3 125
Silt, light-tan; contains medium to coarse sand- 5 130
Clay, yellowish-tapn———====-—- 20 150
Tertiary(?) sedimentary rocks:
Claystone, dark-green, soft; contains some very dark green to
greenish-black claystone 110 260
21N22W36BDCCO2; drilled Oct. 27-28, 1984.
Quaternary deposits undivided:
Silt, dark-tan--- 1 1
Sand, gravel, cobbles, and boulders, very silty 22 23
Clay, tan- 2 25



Table 13.--Logs of wells and test holes—-Continued

Bottom
Thick—- of depth
Lithology ness  interval

21N22W36BDCCO2--Continued
Silt, tan; contains gravel- 15 40
Silt, gray 5 45
Gravel and silt, gray- 8 53
Silt, tan 7 60
Silt, reddish-tan; contains gravel stringers——-— 20 80
Sand, coarse, and fine to medium gravel; contains

reddish-brown silt- 18 98
Silt, tan; contains tan to white clay——— 2 100
22N21W20DBCCO1l; drilled Nov. 5, 1984.
Quaternary deposits undivided:
Silt, brown- 1 1
Gravel, fine to medium, and coarse sand; very silty; contains

boulders from 10 to 18 ft———- - 17 18
Clay, tan and reddish-brown, and tan silt; interbedded-—--—====-—= 52 70
Silt, grayish-tan; contains some tan clay and a little gravel-———- 10 80
Silt, tan; contains a little tan clay 20 100
Silt, tan; slight grayish tint from 100-110 ft- 20 120
22N21W30CBBAOl; drilled Nov. 13-15, 1984,
Quaternary deposits undivided:
Silt, tan- 4 4
Gravel, fine to medium, composed of green, gray, and red angular

argillite- - 1 5
Clay, light-brown; contains some tan silt stringers—-————=————=—=——- 25 30
Silt, tan; contains a few light-brown clay stringers 15 45
Silt, tan; contains very fine sand and light-brown clay

stringers- 5 50
Silt, tan; contains light-brown clay stringers and small amount

of reddish-brown clay- 30 80
Silt, tan; contains light-brown and tan clay stringers————-—--————- 70 150
Silt, grayish-tan; contains grayish-tan clay—--——-- 10 160
Silt, grayish-tan; contains gray clay 5 165
Silt, gray; contains small amount of gray clay—--—-— 3 168
Tertiary(?) sedimentary rocks:
Siltstone, tan, and white clay---- 2 170
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Bottom
Thick—- of depth
Lithology ness interval
22N21W30CBBAOl1-~Continued
Siltstone, brown, and light—tan claystone; soft; contains argil-
lite and quartizite sand and gravel; produces about 50 gal/min—-— 7 177
‘ Siltstone, reddish-brown, soft; contains small amount of white
clay 23 200
22N22W24DAAAC]; drilled Oct. 20-24, 1984,
Quaternary rocks undivided:
Silt, light-tan- 22 22
Gravel, fine to coarse, angular to rounded, composed of
argillite and quartzite; contains some silt 4 26
Silt, light-tan; contains some light-tan clay-- 109 135
Silt, grades from light-tan to tannish-gray; contains some clay--- 15 150
Gravel, fine to medium, composed of argillite and altered
sandstone; contains some gray silt; flows about 100 gal/min—---- 20 170
Silt, tan; contains some gravel 10 180
Clay, brown, and tan silt-- 20 200
22N22W26DDDD01; drilled Oct. 19, 1984.
Quaternary deposits undivided:
Silt, light-tan— 12 12
Gravel and cobbles, composed of pink, red, brown, black, purple,
green, gray, yellow, rust, and clear angular to rounded, poorly
sorted argillite and quartzite; contains some silty clay--——--—- 6 18
Gravel and cobbles, multicolored; contains some very coarse sand
and silty clay 25 43
Tertiary(?) sedimentary rocks:
Claystone, very light gray, silty; contains some sandstone
nodules and white clay- 9 52
Claystone, medium-reddish-brown, silty; contains soft white
sandstone- 15 67
Claystone, light-greenish-gray to nearly white, silty; contains
soft white sandstone- -—- 33 100



Table 13.--Logs of wells and test holes—-Continued

Bottom
Thick~ of depth
Lithology ness interval
22N23W15CDDDO1; drilled Sept. 28-29, 1984,
Quaternary deposits undivided:
~ Silt, light-tan-—- ——= - 8 8
Clay, light-tan; contains silt-- 19 27
Gravel, fine to medium, and silt- 29 56
Gravel and clay, light-tan to medium-brown 12 68
Tertiary(?) sedimentary rocks:
Clay, dark-brown; contains greenish-gray and whitish-tan siltstone
and some gravel 9 77
Clay, dark-brown; contains interbedded greenish— and whitish-gray
siltstone and soft coal 33 110
Siltstone, greenish-gray, hard; contains small amount of
dark-brown clay 6 116
Siltstone, green and brown, and soft dark-brown clay and coal
interbedded; contains small amount of sand 28 144
Conglomerate, light-greenish-gray, hard-- 34 178
Sand and silt, dark-greenish-gray 11 189
Sand and gravel, fine to medium, whitish-green gray- 14 203
Sand, dark-greenish-gray 5 208
Sand and gravel; contains some silt- ——— ——— 14 222
Argillite boulder, green 8 230
Gravel, fine to coarse- 10 240
22N23W15DCDCOl; drilled Sept. 29, 1984,
Quaternary deposits undivided:
Clay, light—tan, silty- 7 7
Clay, medium=brown 38 45
Silt, light-tan, fluid; contains small amount of clay——-——=-———==-- 7 52
Sand, coarse, and gravel to 2 in. diameter, green, pink, purple,
gray, and red; sub—-angular; silty- 6 58
Sand, coarse, and gravel and cobbles to 4 in. diameter, green,
pink, purple, gray and red; very little silt—=-—— - 28 86
Tertiary(?) sedimentary rocks:
Siltstone, white, pink, and tan, soft; contains dark-brown clay
and a few coal chips 9 95
Coal, hard- 1 96
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Bottom
Thick—- of depth
Lithology ness interval
23N22W26BDCCOLl; drilled Oct. 17-18, 1984,
Quaternary deposits undivided:
. Sand, very fine to coarse, and medium to coarse gray, sub-rounded
gravel; dry 17 17
Clay, medium~brown, and light-tan silt; dry 17 31
Gravel, fine to medium, gray, angular, poorly sorted; contains
very little sand; saturated— 42 73
Tertiary(?) sedimentary rocks:
Siltstone, light—-tan; contains layers of brown and red siltstone
and very small amount of gravel; moderately hard 55 128
Siltstone, brownish-orange to orange, and red claystone; contains
small amount of fine to medium gravel; produces 5 to 10
gal/min 72 200
23N23W20BCBBOl; drilled Oct. 1-2, 1984,
Quaternary deposits undivided:
Silt, light-tan—-- 12 12
Clay, light-brown; contains silt 24 36
Gravel, composed of soft light-gray sandstone; angular to rounded;
contains clay 7 43
Sand, composed of pink, red, purple, green, white and black
grains, well rounded, moderately well sorted 5 48
Tertiary(?) sedimentary rocks:
Sandstone, light-gray, gravel, and silt, interbedded-----—————=-—-= 19 67
Siltstone, brownish-orange, and soft sandstone gravel 21 88
Siltstone, brownish-orange; contains sand and gravel- 15 103
Siltstone, brownish-orange, and soft light-gray to white
sandstone gravel- 7 110
Siltstone, light-greenish-gray, and soft light-gray to white
sandstone gravel- 30 140
Siltstone, light-tan; contains varying amount of gravel; becomes
harder with depth; very hard below 500 ft 430 570
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- Bottom
Thick—- of depth
Lithology ness interval
24N22W30BCCCOLl; drilled Oct. 10-17, 1984,
Quaternary deposits undivided:
. Gravel, cobbles, and boulders, composed of red, pink, rust, brown,
yellow, green, purple, gray, black, and clear argillite and
quartzite, sub-angular to sub-rounded, silty; dry- 46 46
Gravel and silt, multicolored as above; dry 9 55
Gravel and cobbles, multicolored; dry- —_— 18 73
Sand, fine to medium, multicolored, well sorted, clean; dry——————- 15 88
Silt, light-tan; contains very fine multicolored sand; dry—--—-———- 14 102
Silt, light-tan; contains multicolored very fine and coarse
sand and gravel; dry- — - 11 113
Gravel and sand, coarse, multicolored; contains very little
silt; dry--——-—---=--——-—-momom—momo—e oo 11 124
Sand, coarse, poorly sorted; contains layers of fine gravel;
very little silt; dry- 14 138
Sand, fine, multicolored, moderately well sorted; silty
below 150 ft; dry- -—= -—= 15 153
Silt, light-tan; contains sand grading from fine to coarse
with depth; dry- —-—- 29 182
Gravel and sand, coarse, multicolored; contains very little
s§ilt; dry—=———-m—mm e e e e e e e e e e 25 207
Sand, grades coarse to fine with depth, very silty; dry-——-—=-=—=—-- 8 215
Silt, light-tan; contains very fine sand; dry- - 4 219
Gravel and sand, fine, grades from medium-brown to grayish-green;
contains a little silt; dry- - - 18 237
Sand, grades from fine to coarse with depth, medium-brown—--—-—-—-- 29 266
Sand, coarse, medium-brown, very clayey; damp- 7 273
Gravel and sand, very coarse, greenish—gray; contains some silt--- 7 280
Sand, very coarse, greenish-gray; contains some silt—-—-——————————— 17 297
Gravel and sand, very coarse, greenish-gray; contains some
silt; dry—-——-————- - - 51 348
Silt, light-tan; contains very fine sand near top, grading
to no sand at 373 ft~- 25 373
Sand, fine, brownish-greenish-gray, well sorted; contains
some silt; saturated but will not produce- - 27 400
Sand, fine, medium brown; contains gravel; saturated but
will not produce-- 23 423
Silt, light-tan; contains very small amount of fine sand; clayey—- 6 429
Gravel and sand, medium-brown; saturated; produces 80 to 100
gal/min but water will not clear 11 440
Gravel, medium-brown; saturated, produces 80 to 100 gal/min--—--—- 4 444
Clay, medium-brown; contains a little silt and gravel--——-——-—-—=———- 4 448
Silt, light-tan; contains very fine sand-———-—-—-—-------cr-— 17 465
Sand, fine, medium-brown; fluid ("quicksand") 15 480
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Bottom
Thick~ of depth
Lithology ness interval
24N23W32ADCCO1; drilled Oct. 6, 1984,
Quaternary deposits undivided:
Silt, brown— 2 2
" 8ilt, brown, clayey; contains imbedded gravel and cobbles———----—- 14 16
Clay, tan, and tan silt; interbedded- 35 51
Gravel and sand, composed of green and gray argillite and quartz,
angular to sub-rounded, cemented, moderately hard; dry—-—-—-—-——-—-- 22 73
Tertiary(?) sedimentary rocks:
Clay, yellowish-tan; contains imbedded gravel, brown, gray, and
bright yellowish-green claystone pebbles, and black mica———----- 27 100
24N24W25DDBBO1; drilled Oct. 3-5, 1984,
Quaternary deposits undivided:
Silt, light-tan; contains small amount of clay- 12 12
Silt, tan, and medium-brown clay 10 22
Silt, tan, and medium-brown clay; sandy; green tint- 6 28
Clay, light-gray, green tint 22 50
Silt, light-gray, green tint, sandy; sand content increases with
depth 30 80
Silt, greenish-gray to tan, extremely sandy 60 140
Silt, tan, very clayey 35 175
Clay, tan, very silty- 20 195
Silt, tan 20 215
Silt, tan, extremely sandy—-- 8 223
Silt, tan, and very little sand 20 243
Sand, very fine to fine, silty 7 250
Silt, tan, sandy 33 283
Silt, grayish-brown, slightly sandy; contains a little brown
clay 2 285
Sand, yellowish-brown, very fine to fine; contains a little
gravel 10 295
Silt, tan, sandy- 10 305
Sand, gray, fine to medium; contains some small gravel-———-——-—-—- 14 319
Gravel, composed of red, green, and gray argillite and
quartzite and gray sand 7 326
Belt Supergroup undivided:
Argillite, gray, very hard- 2 328



Table 13.--Logs of wells and test holes—--Continued

Bottom
Thick- of depth
Lithology ness interval
24N24W27ABDBO1; drilled Oct. 6-7, 1984.
Quaternary deposits undivided:
Silt, brown—-—--—- 5 5
' Silt, tan 2 7
Silt, dark-brown, clayey; moist 6 13
Silt, reddish-brown 2 15
Silt, tan- 2 17
Silt, tan; contains imbedded gravel and boulders of gray and
black argillite-—-- 10 27
Silt, tan; contains stringers of imbedded gravel and small amount
of gray clay----- 11 38
Silt, as above, tannish-gray to gray 10 48
Tertiary(?) sedimentary rocks:
Silt, gray, very fluid; contains some medium hard brown clay and
small amount of gravel - 22 70
Silt, gray; contains small amount of brown clay and coarse sand to
fine gravel size chips of gray, green, and purple argillite; most
most gravel from 86 to 110 ft; very hard from 110 ft to 138 f¢t;
hydrogen sulfide odor at 110 ft--- - 68 138
Silt, tan to gray, composed of angular to sub-rounded argillite
chips as above; very hard below 180 ft 79

217
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Table 14.--Physical properties and primary-constituent concentrations in ground water

[Analyses by Montana Bureau of Mines and Geology. Site type: W, well; S, spring. Uepth of
well, total: 1in feet below land surface. Specific conductance and pH are laboratory
measurements. Bicarbonate and carbonate were determined by fixed endpoint titration (fet),
either onsite (fld) or in the laboratory (lab). Abbreviations: uS/cm, microsiemens

per centimeter at 25 °C; °C, degrees Celsius; mg/L, milligrams per liter.

Symbols: <, less than; --, no data]

Spe- Hard-

Depth cific Hard- ness,

Date of con- pH Tem- ness noncar-

Geo- (month, well, duct- (stand- per- (mg/L bonate

Local Site logic day, total ance ard ature as (mg/L

number type unit year) (feet) (uS/cm) units) (°c) CaC0y) CaCo03)
15N19W07BCCCO1 W Glacial drift 07-15-83 90 264 7.4 9.5 110 --
15N20W13BABBO1 W Belt rocks 07-20-83 431 106 8.3 10.0 34 --
15N20W13DCAAO1T W Glacial drift 07-19-83 130 278 7.7 9.0 110 -
15N20W23DCAAQ1 W Glacial drift 07-12-83 70 145 7.3 8.0 52 --
15N20W24BCCBO1 W Glacial drift 07-21-83 42 174 7.2 8.5 73 --
16N19W18BBBCO1 W Alluvium 07-26-83 80 262 7.7 10.5 130 --
16N19W30CDBCO1 W Glacial drift 07-22-83 57.5 250 7.3 8.0 120 --
18N19W22CADDO1 W Glacial drift 08-31-83 268 200 8.7 11.0 94 --
18N19W28CCDLBO1 W Glacial outwash 10-14-84 147 182 8.8 8.0 90 --
18N20W07BDA 01 W Belt rocks 11-14-74 -~ 299 8.1 5.0 140 0
18N20W10ADD 01 W Glacial drift 03-05-76 53 511 7.8 19.0 260 0
W  Glacial drift 06-07-84 53 495 8.3 13.0 240 --
18N20W14DBD 02 W  Glacial drift 08-27-75 47 230 6.3 10.5 120 0
W Glacial drift 09-16-75 47 269 8.0 11.5 130 2
W Glacial drift 06-03-83 47 260 7.4 9.5 130 --
18N20W23DADAO1 1% Belt rocks 08-25-83 162 550 7.6 11.0 260 --
18N20W32BCC 01 W  Glacial drift 04-22-76 88 319 7.9 11.0 160 0
W  Glacial drift 05-31-84 88 390 8.2 10.0 180 --
18N21WO1BAD 01 W Glacial driftc 11-14-74 -- 290 7.5 7.5 110 0
18N21W04BCDAO1 W  Alluvium 10~14-84 124 575 8.1 11.0 190 --
18N21W0O5ADCBO1 W Glacial outwash 10-13-84 320 860 7.9 13.0 180 --
18N21W08DDB 01 %) Glacial driftc 08-26-75 430 302 6.4 14.0 110 0
W Glacial drift 06~06-84 430 480 8.2 13.0 140 --
18N21W09CDA 01 S Belt rocks 08-26-75 -- 574 6.7 14.0 180 0
18N21W11DAA 01 W Belt rocks 11~14-74 ~- 167 7.5 8.5 51 0
18N21W21BCBBO1 W Alluvium 10-13-84 160 385 8.6 10.0 170 --
18N22W21BADCO1 W  Alluvium 09-02-83 59 370 7.8 12.0 120 --
19N20W0O5BAD 01 W  Glacial drift 08~26-75 480 244 6.3 12.0 98 0
W  Glacial drift 05-31-84 480 282 8.3 13.0 100 --
19N20W06AAA Ot %) Glacial drift 09-10-75 18 220 7.5 12.5 94 0
19N20W13CCA 01 W  Glacial drift 09-18-75 64 288 8.0 9.5 140 0
19N21W06BBB 01 W Glacial drift 03-04-76 130 839 8.0 14.0 170 0
19N21W10ADA 01 W  Glacial drift 07-01-76 44 892 7.7 14,0 370 63
19N21W14BAA 01 W Glacial drift 03~04-76 371 603 8.0 9.5 230 0
19N21W19ABA 01 W  Glacial drift 03-04-76 108 505 8.2 9.5 210 0
W Glacial drift 06-08-84 108 440 8.4 12.0 200 --
19N21W27CCD 02 W Glacial drift 11-14-74 160 400 7.8 7.0 140 0
W  Glacial drift 06-02-83 160 440 7.2 11.5 150 --
19N21W28CCA 01 W  Glacial drift 07-01-76 300 951 7.6 15.5 150 0
19N21W31DAB 01 W Glacial drift 04-11-78 -- 1,120 7.9 14,5 110 0
19N24W04AADBO1 W Belt rocks 09-13-83 332 260 9.8 25.0 2 --
20N19W07DBB 01 W Glacial drift 03-04-~76 158 84 7.0 8.0 38 2
20N19W19DAA 01 W Glacial drift 09-17-75 401 189 7.6 10.0 92 2
20N19W19DDA 01 W Glacial drift 04-21-~76 1,182 157 8.4 9.0 6 0
20N20W02AAC 01 W  Glacial drift 08-26~75 550 151 6.2 10.0 70 0
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Table 14,--Physical

in ground water--~Continued

properties and primary~-constituent

concentrations

Cal- Magne- Potas- Bicar- Bicar- Car- Alka-

cium, sium, Sodium, Sodium sium, bonate, bonate, bonate, linity,

dis- dis- dis- ad- dis- fet-fld fet-lab fet-lab field

solved solved solved sorp- solved (mg/L (mg/L (mg/L (mg/L

Local (mg/L (mg/L (mg/L  tion (mg/L as as as as

number as Ca) as Mg) as Na) ratio as K) HCO03) HCO3) C03) CaC03)
15N19W07BCCCO1 27 10 8.4 0.4 1.7 -- 150 0 --
15N20W13BABBO1 8.5 3.1 7.2 .6 A -~ 60 0 --
15N20W13DCAAQ1T 30 7.8 4.9 .2 A -~ 140 0 --
15N20W23DCAAO1 17 2.7 7.8 .5 .6 -- 81 0 --
15N20W24BCCBO1 18 6.6 3.7 .2 .9 -- 93 0 --
16N19W18BBBCO1 36 9.5 2.2 .1 1.3 -~ 160 0 -
16N19W30CDBCO1 28 12 2.1 .1 1.3 -- 150 0 --
18N19W22CADDO1 15 14 5.0 2 .9 -- 120 0 --
18N19w28CCDBO1 22 8.7 1.2 .1 A -- 110 -- --
18N20WO7BDA 01 37 iR 12 .5 1.5 180 -- -- 148
18N20W10ADD 01 72 19 12 .3 .7 320 -- -- 262
68 18 13 A .6 -- 300 0 --
18N20W14DBD 02 32 8.7 1.3 .8 150 -- -- 123
38 9.3 3.5 .1 1.2 160 -~ ~= 131
37 9.6 1.4 .1 .2 -- 150 0 --
18N20W23DADAO1 73 18 18 .5 1.2 -- 340 0 -
18N20W32BCC 01 44 12 7.2 .3 1.3 200 -- -- 164
51 12 8 .3 1.2 -- 230 0 --
18N21WO1BAD 01 26 12 21 .9 1.4 170 -- -- 139
18N21WO4BCDAOY 28 29 58 2 2.2 -~ 350 -- -~
18N21WO5ADCBO1 43 18 120 4 3.8 -~ 500 -= -~
18N21W08DDB 01 29 10 21 .9 1.3 170 -= -- 139
31 14 46 2 2.7 -- 260 0 -~
18N21W09CDA 01 39 19 61 2 4 350 -- -~ 287
18N21W11DAA 01 12 5.1 17 1 .9 91 -- -- 75
18N21W21BCBBO1 45 14 12 iy .9 -- 230 -- --
18N22W21BADCO1 30 10 29 1 2.8 -- 190 0 --
19N20WO5BAD 01 28 6.8 14 .6 1.1 150 -- -- 123
29 7.3 13 .6 .9 -~ 160 0 --
19N20W06AAA 01 28 5.9 7.9 A 3.4 120 -- -- 98
19N20W13CCA 01 34 14 3.6 .1 1.2 180 -- -- 148
19N21WO6BBB 01 41 16 130 5 3.8 480 -~ -- 394
19N21W10ADA 01 79 41 38 .9 3.9 370 -- -- 303
19N21W14BAA 01 26 40 53 2 1.9 360 -~ -- 295
19N21W19ABA 01 31 32 36 1 2.6 300 -- -- 246
31 29 30 1 2.5 -~ 290 --
19N21W27CCD 02 39 1 33 1 1.4 260 -- -- 215
40 11 33 1 1.5 -~ 270 0 -
19N21wW28CCA 01 36 15 170 6 3.8 550 -- -- 451
19N21W31DAB 01 28 10 220 9 6.9 580 -~ -- 474
19N24W04AADBO1 .8 o1 51 15 .6 -- 3 60 -~
20N19W07DBB 01 10 3.2 2.1 .2 1.7 44 -- -- 36
20N19W19DAA 01 25 7.2 2.7 .1 .9 110 -- -- 90
20N19W19DDA 01 2. .2 30 6 3.4 85 -- -- 71
20N20W02AAC 01 21 4.3 2.9 .2 .8 89 -= -- 73
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Table 14.--physical properties and primary-constituent concentrations

in ground water--Continued

Nitro-
Chlo- Fluo- Silica, Sum of gen, Phos -
Sulfate, ride, ride, Bromide, dis- constit~ mnitrate, phorus,
dis- dis- dis- dis- solved uents, dis~ dis-
solved solved solved solved (mg/L dis- solved solved
Local (mg/L (mg/L (mg/L (mg/L as solved (mg/L (mg /L
number S04) as Cl) as F) as Br) $i03) (mg/L) as N) as P)
15N19W 7BCCCO1 5.0 1.8 0.09 -- 27 160 0.02 --
15N20W13BABBO1 1.6 2.0 .04 -- 13 66 11 --
15N20W13DCAAO1T 2.6 2.7 .04 -- 18 140 .07 --
15N20W23DCAAQT 3.1 2.4 .02 -- 30 100 .07 --
15N20W24BCCBO1 3.6 1.6 .02 -- 17 98 .13 -
16N19W18BBBCO1 2.5 1.6 .04 -- 12 140 .20 --
16N19W30CDBCO1 2.6 2.6 .04 -- 12 130 .19 -~
18L19W22CADDO1 2.4 1. .1 -- 19 120 .29 --
18N19W28CCDBO1 4 A <.l 0.1 6.2 98 .10 <0.10
18N20WO7BDA 01 6.6 1.8 2 -- 18 180 48 --
18N20W10ADD 01 16 3.5 <.1 -- 11 290 .60 --

15 4.5 <.1 <.1 13 280 .92 <.10
18N20W14DBD 02 3.6 .1 <1 -- 6.0 130 47 -~

5.7 .2 <.1 -- 6.6 150 .54 --

4.8 .6 .06 -- 6.3 140 .53 --
18N20W23DADAO1 8.3 2.5 .2 -- 23 320 .48 --
18N20W32BCC 01 4.1 1.3 o1 -- 12 180 .18 -—

5.5 3.4 <.1 <1 13 210 44 <.10
18N21W01BAD 01 7.5 2.2 4 -- 23 180 .50 --
18N21W04BCDAO1 21 6.4 1.2 <1 31 350 .35 <.10
18N21WO5ADCBO1 1.1 33 1.4 .3 12 480 .04 <.10
18N21W08DDB 01 8.9 4.5 4 -- 20 180 .97 --

8.5 8.6 1.2 .1 12 260 1.67 .50
18N21W0O9CDA 01 10 14 .6 -- 9 330 .16 --
18N21W11DAA 01 4.4 2.3 .3 - 28 120 .70 --
18N21W21BCBBO1 8.3 3.3 .1 <1 12 210 .28 .10
18N22W21BADCO1 13 7.9 .3 -- 24 210 .63 --
19N20WO05BAD 01 2.6 3.2 .1 -- 9.4 140 14 --

3 2.5 <1 <1 14 150 .27 .40
19N20W06AAA 01 7.4 3.4 <.1 -~ 15 130 JI7 --
19N20W13CCA 01 4.8 .3 <.1 -- 10 160 .16 --
19N21WO6BBB 01 A 51 1.6 -- 17 500 .69 --
19N21W10ADA 01 82 47 .1 -- 1 500 2.60 -
19N21W14BAA 01 16 16 1.8 -- 37 370 .22 --
19N21W19ABA 01 20 10 .7 -- 29 310 .71 --

16 6.3 .6 .2 33 290 -- <.10
19N21W27CCD 02 .8 2, .3 - 9.3 230 11 --

.1 2.5 .3 -- 12 240 .02 --
19N21W28CCA 01 <1 37 2.0 -- 17 550 .09 -
19N21W31DAB 01 .2 90 4.8 -- 10 660 .025 --
19N24W0O4AADBO1 6.6 2.5 2.3 -- 56 240 .02 -
20N19WO7DBB 01 4.1 1.7 <.1 -- 1.1 46 .04 -
20N19W19DAA 01 4.7 .9 <.1 -- 6.4 100 .11 --
20N19W19DDA 01 1.2 .6 2.8 -- 1.1 84 .02 --
20N20W02AAC 01 1.9 .6 <.1 -- 9.2 86 .27 --
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Table 14.--Physical properties and primary-constituent concentrations

in ground water--Continued

Spe- Hard-
Depth cific Hard- ness,
Date of con- pH Tem- ness noncar-
Geo- (month, well, duct- (stand- per- (mg/L bonate
Local Site logic day, total ance ard ature as (mg/L
number type unit year) (feet) (uS/cm) units) (°C)  CaCO3) CaCOg)
W Glacial drift 06-07-84 550 69 8.4 8.0 30 --
20N20WO2BAB 01 W Glacial drift 08-26-75 540 197 6.6 11.5 90 4]
20N20W04BAA O1 W Glacial drift 06-30-76 355 252 7.9 13.5 110 0
W Glacial drift 06-03-83 355 260 7.7 13.0 110 --
20N20W20DCD 01 W Glacial drift 03-04-76 285 479 8.0 6.5 190 0
20N20W28AAA 01 W Glacial drift 07-01-76 73 757 7.9 9.5 260 0
20N20W30DCD 01 W Glacial drift 07-01-76 34.5 1,710 7.8 12.5 450 29
20N21W23ADD 01 W Glacial drift 09-17-75 361 613 8.2 9.0 250 0
20N21WZ1CAB 01 S Glacial drift 03-04-76 -- 355 8.1 11.0 180 0
20N22W21CBDAO1 W Glacial outwash 10-15-84 3N 325 8.3 18.5 52 -
20N22W28ABCBEO1 W Glacial outwash 10-15-84 340 360 8.0 13.0 120 --
20N24W19AAAAQ] W Alluvium 09-08-83 100 200 8.2 10.0 70 --
20N24W22AAB 01 w Glacial drift 09-17-75 66 248 8.0 9.0 100 0
20N24W23CBAAOT W Alluvium 10-11-84 99 312 7.6 10.0 98 --
20N24W23CBAACO2 W Alluvium 10-12-84 98 325 7.8 10.0 10 --
20N24W29CDDDO1 1Y) Belt rocks 09-07-83 105 175 8.1 11.0 56 --
21N19W28DBBBO1 W Glacial drift 06-22-83 140 240 7.1 9.5 120 -
21N19W30CCC 01 W Glacial drift 03-04-76 -- 264 8.0 9.5 140 3
21N2C0W11ACC 01 W Glacial drift 08-26-75 385 160 6.0 13.0 67 0
W Glacial drift 06-02-83 385 165 7.6 13.0 60 --
21N20W14ACB 01 W Glacial drift 09-16-75 12 349 7.9 14.0 170 0
21N20W24CAA 01 W Glacial drift 09-16-75 300 142 7.8 11.0 52 0
W Glacial drift 06-07-84 300 275 8.4 10.5 120 --
21N20W33AAA 01 W Glacial drift 03-05-76 453 286 7.9 15.5 120 0
21N22W0O7DCAAQ1 W Glacial outwash 10-12-84 186 430 7.9 10.0 170 --
21N23W10BDD 01 W Glacial drift 08-17-76 200 622 7.8 22.5 89 0
21N23W14ACBE 01 Y Glacial drift 03-04-76 276 330 8.0 21.5 130 0
21N24W03BBA 01 S Glacial drift 09-15-75 -- 394 9.1 44,0 4 0
21N24W0O3BBC 01 W Glacial drift 04-19-76 -- 390 9.0 43.0 3 0
21N24W04DBC 01 W Glacial drift 08-27-75 241 220 6.7 13.5 67 0
21N24W04DBD 01 W Glacial drift 08-27-75 383 246 6.7 18.5 53 0
W Glacial drift 05-31-84 383 490 8.1 21.0 59 --
22N19W18DAA 01 W Glacial drift 08-17-76 25 176 8.1 10.5 91 1
W Glacial drift 06-08-84 25 210 8.5 9.0 99 --
22N19W32BCDDO1 W  Glacial outwash 12-06-83 300 205 8.5 8.0 100 --
22N20W02CBD 01 W Glacial drift 08-26-75 525 356 6.2 12.0 150 0
22N20W10CAA 01 W  Glacial drift 08-26-75 175 279 6.2 10.5 140 1
22N20W17DCABO1 W Belt rocks 12-12-83 440 400 8.4 9.5 150 --
22N20W25ABA 01 W Glacial drift 09-18-75 1,000 276 8.1 10.0 140 1
W Glacial drift 06-08-84 1,000 295 8.5 11.0 150 --
22N20W31CDD 01 W Glacial drift 03-05-76 150 727 8.1 17.5 230 o
W Glacial drift 06-08-84 150 750 8.0 11.0 230 --
22N21W28ACD 01 W  Glacial drift 09-16-75 144 616 8.1 13.0 250 0
W Glacial drift 06-03-83 144 640 7.4 13.0 260 --
22N22W24DAAAO1 W  Tertiary(?) 11-14-84 198 419 7.9 11.5 170 --
sediments
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Table 14.--Physical

properties and primary~constituent

in ground water--Continued

concentrations

Cal- Magne-~ Potas- Bicar- Bicar- Car- Alka-~

cium, sium, Sodium, Sodium sium, bonate, bonate, bonate, linity,

dis-~ dis-~ dis- ad- dis- fet-fld fet-lab fet-lab field

solved solved solved sorp- solved (mg/L (mg/L (mg/L (mg/L

Local (mg/L (mg/L (mg/L tion (mg/L as as as as

number as Ca) as Mg) as Na) ratio as K) HCO3) HCO3) C03) CaC03)
9.1 1.8 .9 .1 .3 - 43 0 --
20N20W02BAB 01 29 4,2 6.6 .3 1.1 120 -- -- 98
20N20W04BAA 01 31 6.8 12 .5 1.1 160 -- -- 13
31 7.2 12 .5 .6 -- 150 0 --
20N20W20DCD 01 45 19 39 1 1.3 280 -- -- 230
20N20W28AAA 01 43 36 71 2 4 380 -- -- 312
20N20W30DCD 01 80 60 220 5 4.6 510 -~ - 418
20N21W23ADD 01 44 34 45 1 1.4 350 -- -~ 287
20N21W21CAB 01 44 18 6.7 .2 4 230 -- -- 189
20N22W21CBDAO1 12 5.2 61 4 1.2 -- 190 -- --
20N22W28ABCBO1 33 8.2 29 1 1.7 - 190 - -
20N24W19AAAAQ1 17 6.3 12 .7 A -- 110 0 -
20N24W22AAB 01 26 9.4 12 .5 A 140 -- -- 115
20N24W23CBAAOQ1 24 9.3 27 1 2,2 -- 160 -- --
20N24W23CBAAO2 27 9.9 25 1 2.1 -- 170 - -
20N24W29CDDDO1 14 5.1 12 .7 .2 - 90 0 --
21N19W28DBBBO1 36 6.9 2.4 .1 1.2 - 150 0 -
21N19W30CCC 01 32 15 3.3 .1 1.6 170 -- -- 139
21N20W11ACC 01 13 8.3 12 .7 .9 110 -- -- 90
14 6 12 .7 .7 -- 99 o] -
21N20W14ACB 01 55 8.4 3.5 o1 2 210 -- -- 172
21N20W24CAA 01 1 6 9.4 .6 1.6 87 -- -- 71
31 12 8 .3 1.6 -- 180 0 --
21N20W33AAA 01 30 1 18 .7 1 190 -- -~ 156
21N22W07DCAAO1 44 14 24 .8 1.6 - 240 -- --
21N23W10BDD 01 20 9.4 110 5 3.5 370 - - 303
21N23W14ACB 01 32 13 20 .8 1.4 200 -- -- 164
21N24W0O3BBA 01 1.1 4 83 18 1.8 110 -- -- 122
21N24WO3BBC 01 1.1 .1 84 22 1.8 120 -~ - 135
21N24W04DBC 01 20 4.2 20 1 3.2 120 -- -- 98
21N24W04DBD 01 15 3.7 33 2 3 130 -- - 107
17 4 32 2 3.1 - 150 o] -
22N19W18DAA 01 28 5 1.7 .1 .8 110 -- - 90
30 5.7 1.7 .1 1.7 - 120 o] -
22N19W32BCDDO1 25 9.7 5.7 .3 1 140 140 o] 110
22N20W02CBD 01 39 12 21 .8 2,2 230 -- - 189
22N20W10CAA 01 28 16 6.7 .3 2, 170 -- -- 139
22N20W17DCABO1 38 13 29 1 .9 230 230 o] 190
22N20W25ABA 01 39 10 2,5 .1 1.2 170 - -- 139
41 1 2.4 .1 1. - 170 2 --
22N20W31CDD 01 34 36 89 3 3. 470 - -- 385
41 30 86 3 2,7 - 410 25 -
22N21W28ACD 01 43 34 39 1 3. 350 -- -- 287
45 36 40 1 3.1 -- 360 0 --
22N22W24DAAAO1 43 16 28 1 1.2 -- 280 -- --
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Table 14.--Physical properties and primary-constituent concentrations

in ground water--Continued

Nitro-
Chlo- Fluo- Silica, Sum of gen, Phos -
Sulfate, ride, ride, Bromide, dis- constit- nitrate, phorus,
dis- dis- dis- dis- solved uents, dis- dis-
solved solved solved solved (mg/L dis- solved solved
Local (mg/L (mg/L (mg/L (mg/L as solved (mg/L (mg/L
number S0y4) as Cl) as F) as Br) Si03p) (mg/L) as N) as P)
1.3 .6 <.1 <.1 5.7 42 24 .50
20N20W02BAB 01 3.1 .1 .1 -- 14 120 .18 --
20N20W04BAA 01 3.9 <1 <t -- 16 150 .10 --
4.5 .5 .2 -- 17 150 4 --
20N20W20DCD Ot 24 4.4 .5 - 18 290 .25 --
20N20W28AAA 01 72 19 .2 -- 12 450 .99 --
20N20W30DCD 01 360 83 .2 -- 14 1,100 3.10 --
20N21W23ADD 0Ot 39 11 .6 - 19 370 .38 --
20N21W21CAB 01 4.3 1.9 .2 -- 14 210 .19 --
20N22W21CBDAO1 5.8 11 3.4 .2 21 220 .07 <.10
20N22W28ABCBO1 15 4,2 A .1 16 200 .05 .20
20N24W19AAAAO1 7.6 1.1 .07 -~ 20 120 .03 --
20N24W22AAB 01 9.2 5.5 .3 - 19 150 14 -
20N24W23CBAAOT 20 4.9 .5 .2 48 220 .03 <.10
20N24W23CBAAO2 18 4.7 A <.1 45 220 .02 <.10
20N24W29CDDDO1 7.6 1.1 .5 - 32 120 .1 --
21N19W28DBBBO1 2.4 1.5 .08 -- 20 140 .13 --
21N19W30CCC 01 3 1.7 <1 -- 11 150 .51 -
21N20W11ACC 01 3.1 .5 .2 - 16 110 14 --
3.7 .5 4 -- 19 110 4 --
21N20W14ACE O1 7.1 1.8 <1 -- 12 200 2.10 --
21N20W24CAA O1 2.4 2.1 <.1 -- 1.2 77 .02 --
2.7 .5 .2 <.1 16 160 .39 <.10
21N20W33AAA 01 .5 1.7 .1 -- 19 170 .04 --
21N22W07DCAAQ1 15 9.6 .2 o1 26 250 .74 .10
21N23W10BDD Q1 8.6 17 3.5 -- 18 370 .53 --
21N23W14ACB 01 8.2 6 .6 -- 16 200 .26 -~
21N24W03BBA 01 44 5.5 5.7 -- 58 290 .27 --
21N24W03BBC 01 20 17 5.7 -- 59 290 <.02 --
21N24W04DBC 01 3.6 2.4 1.3 -- 23 140 .16 --
21N24W04DBD 01 12 2.2 1.6 -- 22 160 .25 --
11 3.1 .2 <1 28 170 A1 <.10
22N19W18DAA 01 2.3 4 <1 -- 8.4 100 .55 --
2.3 1.3 <1 <1 10 120 .71 <.10
22N19W32BCDDO1 2.2 1.1 <.04 <.05 17 130 .12 <.05
22N20W02CBD 01 7.8 .2 .2 -- 13 210 .16 --
22N20W10CAA 01 4.3 o1 .2 -- 11 150 .68 -
22N20W17DCABO1 13 2.8 b <.05 19 230 .59 <.05
22N20W25ABA 01 5.3 .6 <.1 -- 10 160 1.40 --
3.4 1. <1 <.1 12 170 1.87 <.10
22N20W31CDD 01 18 7.5 4 -- 15 440 1.60 --
19 7.8 .3 <1 17 480 4,41 .10
22N21W28ACD Ot 32 8.1 .2 -- 14 350 1.50 -
32 10 4 - 16 370 3.12 --
22N22W24DAAAD1T 2.3 3.1 ) .1 25 260 .03 -
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Table 14.--Physical properties and primary-constituent concentrations

in ground water--Continued

Spe- Hard-

Depth cific Hard- ness,

Date of con- pH Tem- ness noncar-

Geo- (month, well, duct- (stand- per- (mg/L bonate

Local Site logic day, total ance ard ature as (mg/L

number type unit year) (feet) (uS/em) wunits) (°C) CaC0O3) CaCO3)
22N23W15DCDCO1 W Glacial outwash 10-11-84 92 285 7.9 10.0 110 --
22N23W19DAA 01 W Glacial drift 07-02-76 240 617 8.2 24,0 17 0
22N23W29ACB 01 1% Glacial drift 09-15-75 244 663 8.3 49.0 8 0
W Glacial drift 06-08-84 244 650 8.3 48.0 7 --
22N24W34CDC 01 W Glacial drift 04-23-76 -- 341 7.1 15.0 61 0
22N24W34CDC 02 S Glacial drift 11-24-64 -~ -- -- 19.0 0 0
S Glacial drift 08-09-72 -- 394 8.4 -- 4 0
S Glacial drift 07-03-75 -- 367 9.4 45,0 -- --
S Glacial drift 04-23-76 -- 341 7.1 15.0 61 0
22N24W36BBB 01 W Glacial drift 08-17-76 229 472 7.5 19.5 140 0
W Glacial drift 06-02-83 229 520 7.1 14.0 150 --
23N20W29BAB 01 W Glacial drift 09-18-75 156 372 8.1 10.0 160 0
23N21wW14BBB 01 W Glacial drift 03-05-76 300 329 7.6 9.0 160 0
W Glacial drift 06-05-84 300 220 8.4 13.0 81 --
23N21W34ADD 01 W Glacial drift 04-22-76 -- 189 8.0 8.0 71 0
23N21W35BBA 01 W Glacial drift 07-01-76 355 326 7.9 12.0 140 0
23N22W12DDC 01 W Glacial drift 07-01-76 10 511 7.9 11.5 220 0
23N22W35CDB 01 W Glacial drift 09-16-75 250 374 8.2 10.0 150 0
23N24W0O3BAB 01 S Glacial drift 03-04-76 -- 190 6.8 10.0 49 0
23N24W0O3BAB 02 S Glacial drift 03-04-76 -~ 230 7.2 -- 93 0
23N24W34ADA 01 W Glacial drift 03-04-76 377 397 7.9 16.5 150 0
W Glacial drift 06-02-83 - 410 7.6 14.0 140 --
24N21W19BBD 01 W Glacial drift 08-27-75 105 354 6.5 10.5 140 0
W Glacial drift 06-05-84 105 370 8.6 11.5 140 --
24N21W19BCB 01 W Glacial drift 08-27-75 314 303 6.2 12.5 130 0
W Glacial drift 06-05-84 314 340 8.3 11.0 150 -
24N21W33ACC 01 W Glacial drift 09-17-75 359 421 8.1 10.0 180 0
W Glacial drift 06-02-83 359 460 7.7 11.5 190 -
24N23W17DAC 01 W Glacial drift 03-04-76 250 332 7.9 11.5 140 4
1% Glacial drift 06-02-83 250 355 7.5 14.0 140 --
24N24W25DDBBO1 W Glacial outwash 10-10-84 328 335 8.2 13.0 130 -
24N24W27ABDBO1 W Tertiary(?) 10-10-84 217 380 7.8 11.0 110 --

sediments
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Table 14.--Physical properties and primary-constituent concentrations

in ground water--Continued

Cal- Magne- Potas- Bicar- Bicar- Car- Alka-

cium, sium, Sodium, Sodium sium, bonate bonate, bonate, linity,

dis- dis- dis- ad- dis- fet-f1ld fet-1lab fet-1lab field

solved solved solved sorp- solved (mg/L (mg/L (mg/L (mg/L

Local (mg/L (mg/L (mg/L tion (mg/L as as as 4s

number as Ca) as Mg) as Na) ratio as K) HCO3) HCO+) Co3) CaCl3)
22N23Ww15DCDCO1T 27 9.3 17 .8 1.4 -- 160 -- -~
22N23W19DAA 01 5.7 .6 140 16 3.7 330 -- -- 271
22N23W29ACE 01 2.9 .3 150 23 3.4 350 -- -- 287
2.6 .2 160 26 3.4 -- 360 0 --
22N24W34CDC 01 16 5.2 43 2 5.6 100 -- -- 82
22ZN24W34CDC 02 .0 .0 -- - -- 10 -- -- 28
1.2 .2 91 21 1.7 140 -- -- 142
<1. <1 85 -- 1.7 140 -- -- 151
16 5.2 43 2 5.6 100 -- -- 83
22N24W36BEB 01 37 12 46 2 3.9 260 -- -- 213
38 12 47 2 3.7 -- 270 0 -
23N20W29BAB 01 34 18 21 .7 .6 250 -- -- 205
23N21W14BBB 01 28 22 9 .4 .3 1. 220 -- -- 180
17 9.6 7 .6 4 4 -- 120 0 --
23N21W34ADD 01 15 8.2 13 .7 .8 120 -- -- 97
23N21W35BBA 01 33 14 13 ) 1.5 200 -- -- 160
23N22W12DDC 01 54 20 24 .7 7.8 320 -- -- 262
23N22W35CDB 01 41 11 22 .8 1.4 230 -- -- 189
23N24W03BAB 01 11 5.3 15 1 4.2 100 -- -- 82
23N24W0O3BAB 02 23 8.7 12 .6 2. 130 -- -- 107
23N24W34ADA 01 40 12 33 1 1.7 240 -- -- 197
40 10 32 1 1.6 -- 230 0 --
24N21W19BBD 01 33 14 21 .8 1.9 200 -- -- 164
31 14 14 .5 .9 -- 190 0 --
24N21W19BCB 01 30 14 14 .5 1.1 180 -- -- 148
34 15 20 .8 1.8 -- 210 0 --
24N21W33ACC 01 38 20 24 .8 1. 280 -- -- 230
42 22 27 .9 1. -- 290 0 --
24N23W17DAC 01 34 14 18 .7 2.7 170 -- -- 139
35 12 17 .7 2.7 -- 170 0 --
24N24W25DDBBO1 30 13 20 .8 1.8 200 -- -- -
24N24W27ABDBO1 28 10 34 1 5.8 200 -- -- --
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Table 14.--Physical properties and primary-constituent concentrations

in ground water--Continued

Nitro-
Chlo- Fluo- Silica, Sum of gen, Phos -
Sulfate, ride, ride, Bromide, dis- constit- mnitrate, phorus,
dis- dis- dis- dis- solved uents, dis- dis-
solved solved solved solved (mg/L dis- solved solved
Local (mg/L (mg/L (mg/L (mg/L as solved (mg/L (mg/L
number S04) as Cl) as F) as Br) Si0g) (mg/L) as N) as P)
22N23W15DCDCO1 7.8 5.6 .2 .1 27 180 1.06 <.10
22N23W19DAA 01 1.3 28 6.1 -- 33 380 <.02 --
22N23W29ACB 01 1.7 34 5.2 -- 40 410 .02 --
1.5 36 2.1 .3 45 420 .08 <.10
22N24W34CDC 01 61 3.6 2.3 -—- 33 220 .26 --
22N24W34CDC 02 18 5. 2.2 -- -- -- 0 --
40 9. 5.8 -- 68 300 0 --
38 8.5 5.6 -- 70 -- -- --
61 3.6 2.3 -- 33 220 .26 --
22N24Ww36BBE 01 A 25 .8 -- 22 280 04 --
4.3 25 .9 -- 28 290 .03 --
23N20W29BAB 01 3.2 1.4 .6 -- 4.4 210 .02 --
23N21W14BBB 01 .9 2.5 .2 - 23 200 .33 --
1.5 1.5 .2 .1 27 120 .20 <.10
23N21W34ADD 01 2.7 .9 .1 -- 19 120 .21 --
23N21w35BBA 01 10 1.5 .2 -- 17 190 .54 --
23N22W12DDC 01 7.9 2.6 .2 -- 16 290 <.02 --
23N22W35CDB 01 8.5 5.1 .2 -- 29 230 .52 -
23N24W03BAB 01 .7 3.3 .6 -- 14 110 .07 --
23N24W03BAB 02 7.4 3.9 .2 -- 31 150 .16 --
23N24W34ADA 01 12 6.3 .9 -- 18 240 .32 --
12 4.9 .9 -- 19 240 .08 -~
24N21W19BBD 01 17 1.3 .2 -- 12 200 .16 --
8.2 1.9 .3 .1 16 190 1.04 .40
24N21W19BCB 01 8.3 .9 .2 -- 15 170 .48 -—-
17 2.1 .3 .1 14 210 .20 <.10
24N21W33ACC 01 5.2 1.7 .4 -- 27 260 .05 --
4.3 2.1 .6 -- N 270 .03 --
24N23W17DAC 01 23 4.8 .3 -- 33 220 .68 --
28 3.8 4 -~ 39 230 .95 --
24N24W25DDBBO1 14 2.6 .2 <.1 22 200 .39 <.10
24N24W27ABDBO1 21 6.4 .5 .1 8.8 210 .08 <.10
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Table 15.--Trace-element concentrations in ground water

[Analyses by Montana Bureau of Mines and Geology.
Site type: W, well; S, spring. Depth of well, total:
in feet below land surface. Abbreviation: ug/L, micrograms

per liter. Symbols: <, less than; --, no data]
Alum-
Depth inum, Boron, Cadmium,
Date of dis- dis- dis-
Geo- (month, well, solved solved solved
Local Site logic day, total (ug/L (ug/L (ug/L
number type unit year) (feet) as Al) as B) as Cd)
15N19W07BCCCO1 W Glacial drift 07-15-83 90 -- - -~
15N20W13BABBO1 W Belt rocks 07-20-83 431 -~ - --
15N20W13DCAAOQ1 W Glacial drift 07-19-83 130 -- -- --
15N20W23DCAAOQT W Glacial drift 07-12-83 70 -~ -- --
15N20W24BCCBO1 W Glacial drift 07-21-83 42 -- -- -
16N19W18BBBCO1 W Alluvium 07-26-83 80 -- -- --
16N19W30CDBCO1 W Glacial drift 07-22-83 57.5 -- -- --
18N19W22CADDO1 W Glacial drift 08-31-83 268 80 <20 8
18N19W28CCDBO1 W Glacial outwash 10-14-84 147 <30 <20 <2
18N20W07BDA 01 W Belt rocks 11-14-74 -- -- -- -
18N20W10ADD 01 W Glacial drift 03-05-76 53 - - --
W Glacial drift 06-07-84 53 <30 30 <2
18N20W14DBD 02 W Glacial drift 08-27-75 47 -- -- --
W Glacial drift 09-16-75 47 -- -- --
W Glacial drift 06-03-83 47 <30 <20 <2
18N20W23DADA0] W Belt rocks 08-25-83 162 <30 20 <2
18N20W32BCC 01 W Glacial drift 04-22-76 88 -- -- --
W Glacial drift 05-31-84 88 <30 <20 <2
18N21W01BAD 01 W Glacial drift 11-14-74 -- -- -- --
18N21W04BCDAO1 W Alluvium 10-14-84 124 <30 110 <2
18821WO5ADCBO1 W Glacial outwash 10-13-84 320 <30 590 2
18N21W0O8DDB 01 W Glacial drift 08-26-75 430 -- -- --
W Glacial drift 06-06-84 430 <30 300 <2
18N21W09CDA 01 S Belt rocks 08-26-75 -- -- - -
18N21W11DAA 01 W Belt rocks 11-14-74 -- -- -- --
18N21W21BCBBO1 W Alluvium 10-13-84 160 <30 130 3
18N22W21BADCO] W Alluvium 09-02-83 59 <30 <20 <2
19N20WO5BAD 01 W Glacial drift 08-26-75 480 -- -- --
W Glacial drift 05-31-84 480 <30 50 <2
19N20W06AAA 01 W Glacial drift 09-10-75 18 -- -- --
19N20W13CCA 01 W Glacial drift 09-18-75 64 -- -- --
19N21W06BBB 01 W Glacial drift 03-04-76 130 -- -- --
19N21W10ADA 01 W Glacial drift 07-01-76 44 -~ -- --
19N21W14BAA 01 W Glacial drift 03-04-76 37 -- -- --
19N21W19ABA 01 W Glacial drift 03-04-76 108 -- -- --
W Glacial drift 06-08-84 108 <30 110 2
19N21W27CCD 02 W Glacial drift 11-14-74 160 -- -- --
W Glacial drift 06-02-83 160 <30 30 <2
19N21W28CCA 01 W Glacial drift 07-01-76 300 -- - --
19N21W31DAB 01 W Glacial drift 04-11-78 -- -~ -- --
19N24W04AADBO1 W Belt rocks 09-13-83 332 <30 120 <2
20N19WO7DBB 01 W Glacial drift 03-04-76 158 -- -~ --
20N19W19DAA 01 W Glacial drift 09-17-75 401 -- -- --
20N19W19DDA 01 W Glacial drift 04-21-76 1,182 - - --
20N20W02AAC O1 W Glacial drift 08-26-75 550 -- - --
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Table 15.~-Trace-element concentrations in ground water--Continued

Chro- Manga~ Molyb-

mium, Copper, Iron, Lead, Lithium, nese, denum,
dis- dis~ dis- dis- dis- dis- dis-

solved solved solved solved solved solved solved

Local (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L (ug/L

number as Cr) as Cu) as Fe) as Pb) as Li) as Mn) as Mo)
15N19W07BCCCO1 -- -- 2,300 - - 360 -
15N20W13BABBO1 -- -- 8 -~ -~ 4 --
15N20W13DCAAOQ1T -- -- 8 -~ -- 21 -~
15N20W23DCAAOQT -- -- 15 -- - 1 --
15N20W24BCCBO1 -- -~ 39 -- -- 4 --
16N19W18BBBCO1 -~ -- 5 -~ -- 1 --
16N19W30CDBCO1 -- -- 15 -- - 5 --
18N19W22CADDO1 7 16 <2 <40 18 <1 40
18N19W28CCDBO1 <2 <2 3 - <2 <1 <20
18N20W07BDA 01 -~ -~ <10 -- -- <10 --
18N20W10ADD 01 - -- <10 - - <10 --
<4 6 <2 -- <2 1 <20
18N20W14DBD 02 -- -- 50 -- -~ <10 --
-—- - 30 -- - <10 --
<2 <2 <2 <40 <2 <1 <20
18N20W23DADAO1 <2 17 <2 <40 <2 <1 <20
18N20W32BCC 01 -—- -- 50 -- - <10 --
<2 6 <2 -- <2 <1 <20
18N21WO1BAD 01 -—- -- <10 - - <10 --
18N21W04BCDAO1 <2 <2 27 -- 6 1 20
18N21WOS5ADCBO1 <2 13 1,400 - 32 84 <20
18N21W0O8DDB 01 -- -- 60 -- -- <10 --
<2 <2 730 -- 13 87 <20
18N21WO9CDA 01 -- -- <10 -- -- 230 --
18N21W11DAA 01 -- -- <10 -~ - <10 --
18N21W21BCBBO1 <2 <2 31 - 9 <1 30
18N22W21BADCO1 <2 10 <2 <40 3 <1 <20
19N20WO5BAD 01 -- - 20 -- -- <10 --
2 <2 150 - 2 250 <20
19N20W06AAA 01 - -- 90 -- - <10 --
19N20W13CCA 01 -- - <10 -- -- <10 --
19N21W06BBB 0t - -- 160 - -~ 310 --
19N21W10ADA 01 -~ -- 30 -- -- <10 --
19N21W14BAA 01 -- -- 20 -- -- <10 --
19N21W19ABA Ot -- -- <10 -- -- <o --
<2 2 <2 -- 3 <1 <20
19N21W27CCD 02 -~ -- 1,800 -- -- 360 --
<2 7 1,900 <40 4 370 <20
19N21W28CCA 01 - -—- 2,000 -- -- 100 --
19N21W31DAB 01 -- -- 1,000 -- -- 50 --
19N24W04AADBO1 <2 <2 <2 <40 12 <1 <20
20N19WO7DBB 01 -- -- 50 -- -- <10 --
20N19W19DAA 01 -- -- <10 -- -- <10 --
20N19W19DDA 01 -- -- 40 -- -- <10 --
20N20W02AAC 01 -- -- <10 - -- <10 --
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Table 15.--Trace-element concentrations in ground water--Continued

Stron- Ti- Vana- Zir-
Ni ckel, Silver, tium, tanium, dium, Zinc, conium,
dis- dis-~ dis- dis- dis- dis- dis-
solved solved solved solved solved solved solved
Local (ug/L (ug/L (ug/L (ug/L (ug/L (pg/Ll (ug/L
number as Ni) as Ag) as Sr) as Ti) as V) as Zn) as Ir)
15N19W07BCCCO1 - - -- - - - -
15N20W13BABBO1 - -~ - - - - -
15N20v13DCAAOT -- - - - - - -
15N20W23DCAAOQT - - - - - - -
15N20W24BCCBO1 - - -- - - - -
16N19W18BBBCQO1 -- - - - - - -
16N19W30CDBCO1 -- -- - - - - _—
18N19W22CADDO1 20 <2 49 6 19 56 20
18N19W28CCDBO1 <10 <2 30 <1 <1 <3 <4
18N20W07BDA 01 -- - - - - - .
18N20W10ADD 01 - - . - - - _—
10 <2 75 30 <1 27 <&
18N20W14DBD 02 - - - - - - -
<10 <2 45 1 <1 <3 <4
18N20W23DADAO1 <10 <2 130 6 <1 180 <4
18N20W32BCC 01 - - - -- . - _—
<10 <2 70 4 <1 10 <&
18N21WO1BAD 01 -- - - - - - —
18N21W04BCDAO1 <10 <2 260 <1 <1 5 <4
18N21W05ADCBO1 <10 <2 <1 1 4 <3 <4
18N21W0O8DDB 01 - - - - . - -
<10 <2 240 2 <1 <3 <4
18N21WQ9CDA 01 - . -- - - - ——
18N21W11DAA 01 - -~ - - - - -
18N21W21BCBBO1 40 <2 85 3 <1 8 <4
18N22W21BADCO1 <10 <2 250 3 3 320 <4
19N20WOS5SBAD 01 - - - - - - -
<10 <2 49 <1 <1 14 <4
19N20W06AAA 01 - - - - - - _—
19N20W13CCA 01 - - - - - . -
19N21W06BBB 01 - -~ - - - _— -
19N21W10ADA 01 - -- - - - - -
T9N21W14BAA 01 - - - - - - -
19N21W19ABA 01 -- - - - - - -
<10 <2 220 3 2 180 <4
19N21W27CCD 02 -- - - - -- —— —
<10 <2 120 <1 <1 17 <4
19N21W28CCA 01 -~ - - - -- - -
19N21W31DAB 01 -~ - - - - - -
19N24WO4AADBO1 <10 <2 11 20 3 <3 <4

20N19W07DBB 01 -~ -- -- -- - - -
20N19W19DAA 01 -- - -- == - - -
20N19W19DDA 01 -- -- -- -- - - -
20N20W02AAC 01 -~ -- -- -- - - -
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Table 15.--Trace-element concentrations in ground water--Continued

Alum-
Depth inum, Boron, Cadmium,
Date of dis- dis- dis-
Geo- (month, well, solved solved solved
Local Site logic day, total (ug/L (ug/L (ug/L
number type mit year) (feet) as Al) as B) as Cd)
W Glacial drift 06-07-84 550 <30 50 <2
20N20W02BAB 01 W Glacial drift 08-26-75 540 -- -- --
20N20W04BAA 01 W Glacial drift 06-30-76 355 -- -- --
W Glacial drift 06-03-83 355 <30 <20 <2
20N20W20DCD 01 W Glacial drift 03-04-76 285 -- -- --
20N20W28AAA 01 W Glacial drift 07-01-76 73 -- -- -
20N20W30DCD 01 W Glacial drift 07-01-76 34.5 -- -~ --
20N21W23ADD 01 W Glacial drift 09-17-75 361 -- -- --
20N21W21CAB 01 S Glacial drift 03-04-76 - -- -- --
20N22W21CBDAO! 1Y Glacial outwash 10-15-84 331 <30 160 <2
20N22W28ABCBO1 W Glacial outwash 10-15-84 340 <30 40 <2
20N24W19AAAAD1 1% Alluvium 09-08-83 100 <30 20 <2
20N24W22AAB 01 W Glacial drift 09-17-75 66 -- -- --
20N24W23CBAAO1 W Alluvium 10-11-84 99 <30 20 <2
20N24W23CBAAO2 W Alluvium 10-12-84 98 <30 20 <2
20N24W29CDDDO1 W Belt rocks 09-07-83 105 <30 20 <2
21N19W28DBBBO1 W Glacial drift 06-22-83 140 -- -- --
21N19W30CCcC 01 W Glacial drift 03-04-76 -- -- -- --
21N20W11ACC 01 W Glacial drift 08-26-75 385 - -- --
W Glacial drift 06-02-83 385 <30 30 <2
21N20W14ACB 01 W Glacial drift 09-16-75 12 -- -- --
21N20W24CAA 01 W Glacial drift 09-16-75 300 -- -- --
W Glacial drift 06-07-84 300 <30 30 <2
21N20W33AAA 01 W Glacial drift 03-05-76 453 -- -- -
21N22WO7DCAAD1 W Glacial outwash 10-12-84 186 <30 40 <2
21N23W10BDD 01 W Glacial drift 08-17-76 200 -- -- --
21N23W14ACB 01 W Glacial drift 03-04-76 276 -- -- -
21N24WO3BBA 01 S Glacial drift 09-15-75 -~ -- -- --
21N24W03BBC 01 W Glacial drift 04-19-76 - -- -- --
21N24W04DBC 01 W Glacial drift 08-27-75 241 -- -- --
21N24W04DBD 01 W Glacial drift 08-27-75 383 -- -- --
W Glacial drift 05-31-84 383 <30 70 <2
22N19W18DAA 01 W Glacial drift 08-17-76 25 -- -- --
W Glacial drift 06-08-84 25 <30 <20 <2
22N19W32BCDDO1 W Glacial outwash 12-06-83 300 - -- --
22N20W02CBD 01 W Glacial drift 08-26-75 525 -- -- --
22N20W10CAA 01 W Glacial drifc 08-26-75 175 -— -- --
22N20W17DCABO1 W Belt rocks 12-12-83 440 -- -- -
22N20W25ABA 01 W Glacial drife 09-18-75 1,000 -- -- -
W Glacial drift 06-08-84 1,000 <30 50 <2
22N20W31CDD 01 W Glacial drift 03-05-76 150 -- - --
W Glacial driftc 06-08-84 150 <30 40 <2
22N21W28ACD 01 W Glacial drift 09-16-75 144 -- -- --
W Glacial drift 06-03-83 144 <30 <20 2
22N22W24DAAAO1 W Tertiary(?) 11-14-84 198 <30 <20 <2
sediments
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Table 15.~-Trace-element concentrations in ground water--Continued

Chro- Manga- Molyb-

mium, Copper, Iron, Lead, Lithium, nese, denum,

dis~- dis- dis- dis- dis- dis- dis-

solved solved solved solved solved solved solved

Local (vg/L (ug/L (ug/L (ug/L (ug/L (ug/L (ng/L

number as Cr) as Cu) as Fe) as Pb) as Li) as Mn) as Mo)
<2 <2 <2 -- <2 <1 <20
20N20W02BAB 01 -- -- 690 -- -- <10 --
20N20W04BAA 01 -~ -- 20 -~ -- <10 --
<2 <2 <2 <40 <2 2 <20
20N20W20DCD 01 -- -- 20 -- -- <10 --
20N20W28A4AA 01 -- -- 160 -~ -- Q10 --
20N20W30DCD 01 -- -- <10 -~ -- 10 --
20N21W23ADD 01 -- -- <10 -- - 30 --
20N21W21CAB 01 -- -- <10 -- -~ <10 --
20N22W21CBDAO1 <2 <2 <2 -- 12 25 <20
20N22W28ABCBO1 <2 <2 100 -- 2 140 <20
20N24W19AAAAQ1 <2 <2 <2 <40 6 3 <20
20N24W22AAB 01 -- - 60 -- -- 50 --
20N24W23CBAAO1 <2 2 80 -- 3 57 <20
20N24W23CBAAO2 <2 <2 33 -- 3 5 <20
20N24W29CDDDO1 <2 8 <2 <40 <2 <1 <20
21N19W28DBBBO1 -- -- <2 -- -- 19 --
21N19W30CCC 01 -- -- <10 -- -- <10 -~
21N20W11ACC 01 -- -- <10 -- -- <10 -~
<2 <2 11 <40 <2 <1 <20
21N20W14ACB 01 -- -- 20 - -- <10 --
21N20W24CAA 01 - - 30 - -- <10 --
<2 3 <2 - <2 1 <20
21N20W33AAA 01 -- -- 30 - - 20 --
21N22W07DCAAO1T <2 <2 23 -- <2 4 <20
21N23W10BDD 01 -- -- 20 -- -- 380 -~
21N23W14ACB 01 -- -- 190 -- -- 50 --
21N24W0O3BBA 01 -- -- 70 -- -- <10 --
21N24W03BBC 01 -- -- 20 -- -- <10 --
21N24W04DBC 01 -- -- 530 -- -- 60 -~
21N24W0O4DBD 01 -- -- 200 -- -- <10 -~
<2 2 70 - 13 19 <20
22N19W18DAA 01 -~ -- 20 -- -- 10 --
<2 2 <2 -~ <2 <1 <20
22N19W32BCDDO! -- -- <2 -~ -~ 4 --
22N20W02CBD 01 -- -- <10 -~ -- <10 -
22N20W10CAA 01 -- -- <10 -- -- <10 --
22N20W17DCABO1 -~ -- <2 -~ -- <1 --
22N20W25ABA 01 -- -- <10 -~ -~ <10 --
<2 3 <2 -- <2 <1 <20
22N20W31CDD 01 - -- <10 -- -- <10 --
<2 <2 <2 -- <2 <1 <20
22N21W28ACD 01 -- -- <10 -- -~ <10 -—-
5 10 <2 <40 4 2 <20
22N22W24DAAAOT <2 <2 590 -- <2 130 <20
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Table 15.--Trace-element concentrations in ground water--Continued

Stron- Ti- Vana- Zir-
Nickel, Silver, tium, tanium, dium, Zinc, conium,
dis- dis- dis- dis- dis- dis- dis-
solved solved solved solved solved solved solved
Local (ug/L (ug/L (ug/L (ug/L (vg/L (ug/L (ug/L
number as Ni) as Ag) as Sr) as Ti) as V) as ZIn) as 7r)
<10 <2 22 20 <1 <3 <4
20N20W02BAB 01 - -- - - - - -
20N20W04BAA 01 -- -- -- -- -- - .
<10 <2 82 <2 <2 60 <4
20N20W20DCD Ot -- - - -- . - _——
20N20W28AAA 01 -- -- -- - - - -
20N20W30DCD 01 -- - - - - - -
20N21W23ADD 01 - -- - - - - -
20N21W21CAB 01 - - - - - - .
20N22W21CBDAO1 <10 <2 88 <1 1 <3 <4
20N22W28ABCBO1 <10 <2 150 3 <1 <3 <4
20N24W19AAAAQ1 <10 <2 180 <1 3 <3 <4
20N24W22AAB 01 -- -- - - - - -
20N24W23CBAAO1 <10 <3 130 1 2 6 <4
20N24W23CBAAO2 <10 <2 140 2 <1 3 <4
20N24W29CDDDO1 <10 <2 110 <1 2 <3 <4
21N19W28DBBBO1 -- -- - - - - -
21N19W30CCC 01 - - - - - - -
21N20W11ACC 01 - -- - - - - -
<10 <2 50 <1 <1 4 <4
21N20W14ACB 01 Jp - - - - - -
21N20W24CAA 01 - - - - - - -
<10 <2 100 2 <1 240 <4
21N20W33AAA 01 - - - - - - -
21N22W07DCAAOQ] <10 <2 160 5 <1 3 <4
21N23W10BDD 01 -- -- - - - - -
21N23W14ACB 01 - - - - - . -
21N24W03BBA 01 - - - - - _-- -
21N24W03BBC 01 - -- - - - - -
21N24W04DBC 01 - - . - - - -
21N24W04DBD 01 - -~ - - . - -
210 <2 46 1 <1 <3 <4
22N19W18DAA 01 - -~ - -- - - -
<10 <2 38 <1 <1 3 <1
22N19W32BCDDO1 - -- - - - - -
22N20W02CBD 01 - - - - - - -
22N20W10CAA 01 -— - - - - - -
22N20W17DCABO1 - - - - - - -
22N20W25ABA 01 -- -- - - . - -
<10 <2 59 <1 <1 99 <4
22N20W31CDD 01 -- - - - - - .
<10 <2 220 <1 <1 89 <4
22N21W28ACD 01 - - - - - - -
<10 3 260 6 1 320 <4
22N22W24DAAAO1 <10 <2 190 6 2 23 <4
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Table 15.--Trace-element concentrations in ground water--Continued

Al um-
Depth inum, Boron, Cadmium,
Date of dis- dis- dis-
Geo- (month, well, solved solved solved
Local Site logic day, total (ug/L (ug/L (ug/L
number type unit year) (feet) as Al) as B) as Cd)
22N23W15DCDCO1 w Glacial outwash 10-11-84 92 <30 60 <2
22N23W19DAA 01 W Glacial drift 07-02-76 240 -- -- -
22N23W29ACB 01 W Glacial drift 09-15-75 244 -- -- --
W Glacial drift 06-08-84 244 <30 660 4
22N24W34CDC 01 W Glacial drifc 04-23-76 -- -- -- --
22N24W34CDC 02 S Glacial drift 11-24-64 - -- -- -
S Glacial drift 08-09-72 -- -- -- -~
S Glacial drift 07-03-75 - 20 340 --
S Glacial drift 04-23-76 - -- - --
22N24W36BBB 01 W Glacial drift 08-17-76 229 -- -- --
W Glacial drift 06-02-83 229 <30 140 <2
23N20W29BAB 01 W Glacial drift 09-18-75 156 -- -- --
23N21W14BBB 01 W Glacial drift 03-05-76 300 -- -- -
W Glacial drift 06-05-84 300 <30 <20 <2
23N21W34ADD 01 W Glacial drift 04-22-76 -- - -- -
23N21W35BBA 01 W Glacial drift 07-01-76 355 -- -- -
23N22W12DDC 01 W Glacial drift 07-01-76 10 -- -- -
23N22W35CDB 01 W Glacial drift 09-16-75 250 - - -
23N24W03BAB 01 S Glacial drift 03-04-76 -- -- - --
23N24W03BAB 02 S Glacial drift 03-04-76 -- -- -~ -
23N24W34ADA 01 W Glacial drift 03-04-76 377 -- -- --
W Glacial drift 06-02-83 -- <30 60 <2
24N21W19BBD 0Ot W Glacial drift 08-27-75 105 -- -- --
W Glacial drift 06-05-84 105 <30 <20 <2
24N21W19BCB 01 W Glacial drift 08-27-75 314 -- -~ -
W Glacial drift 06-05-84 314 <30 <20 <2
24N21W33ACC 01 W Glacial drift 09-17-75 359 - -- -
W Glacial drift 06-02-83 359 <30 40 <2
24N23W17DAC 01 W Glacial drift 03-04-76 250 -- -- -
W Glacial drift 06-02-83 250 <30 <20 2
24N24W25DDBBO1 W Glacial outwash 10-10-84 328 <30 50 4
24N24W27ABDBO1 W Tertiary(?) 10-10-84 217 340 70 2
sediments
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Table 15.--Trace-element concentrations in ground water--Continued

Chro- Manga- Molyb-

mium, Copper, Iron, Lead, Lithium, nese, denum,

dis- dis- dis- dis- dis- dis- dis-~

solved solved solved solved solved solved solved

Local (ug/L (ng/L (ug/L (pg/L (ug/L (ug/L (ug/L

number as Cr) as Cu) as Fe) as Pb) as Li) as Mn) as Mo)
22N23W15DCDCO1 <2 2 44 -- <2 13 20
22N23W19DAA 01 -- -- 110 -- -- 70 -
22N23W29ACB 01 -- -- 50 -- -- <10 --
<2 <2 <2 -- 91 8 <20
22N24W34CDC 01 -- -- 70 -~ -- 40 -
22N24W34CDC 02 -- -- 140 -- -- - -
-- -- 100 -- 50 0 --
-- - <20 -- 40 <20 --
-- -- 70 -- -- 40 --
22N24W36BBB 01 - -- 5,800 -- -- 100 --
<2 <2 3,400 <40 24 81 <20
23N20W29BAB 01 -- -- 40 -~ -- <10 -
23N21W14BBB 01 -- -- <10 -- -- <10 --
<2 <2 <2 -- 2 1 <20
23N21W34ADD 01 -- -- 110 -- -- 20 --
23N21W35BBA 01 -- - 30 - - <10 -
23N22W12DDC 01 -- -- 100 -- -- 80 --
23N22W35CDB 01 -- - 80 - -- <10 -
23N24W03BAB 01 -- -- 8,200 -- -- 350 --
23N24W0O3BAB 02 -- -- <10 - - <10 -
23N24W34ADA 01 -- - 280 -- - <10 --
<2 <2 <2 <40 <2 140 <20
24N21W19BBD 01 -- -- <10 -- -- 230 --
4 8 <2 - 4 <1 <20
24N21W19BCB 01 -- -- <10 - - <10 -
<2 3 16 -- 3 230 <20
24N21W33ACC 01 -- -- 500 -- -- <10 -
<2 <2 500 <40 <2 160 <20
24N23W17DAC 01 -- -- <10 -- -- <10 --
<2 <2 <2 <40 <2 <2 <20
24N24W25DDBBO 1 <2 5 57 -- 3 12 <20
24N24W27ABDBO1 2 6 74 -- 53 58 20
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Table 15.--Trace-element concentrations in ground water--Continued

Stron- Ti- Vana- Zir-
Nickel, Silver, tium, tanium, dium, Zinc, conium,
dis- dis- dis- dis- dis- dis- dis-
solved solved solved solved solved solved solved
Local (ng/L (nug/L (ug/L (ug/L (ug/L (ug/L (ug/L
number as Ni) as Ag) as Sr) as Ti) as V) as Zn) as Zr)
22N23W15DCDCO1 <10 <2 120 <1 <1 4 <4
22N23W19DAA 01 - - - - - - _—
22N23W29ACB 01 -- -- -- -- - - -
<10 <2 120 <1 <1 <3 <4
22N24W34CDC 01 - - - - . - -
22N24W34CDC 02 -- -- - - - - --
22N24W36BBB 01 - - - - - - —-
<10 <2 130 <1 <1 11 <4
23N20W29BAB 01 -- -- . - - - —
23N21W14BBB 01 - -- - - - - -
<10 <2 66 20 <1 65 <4
23N21W34ADD 01 - -- -- - - - -
23N21W35BBA 0Ot - - - - . - -
23N22W12DDC 01 - - - - - - -
23N22W35CDB 01 - - - - - - -
23N24WO3BAB 01 - -- - - - — -
23N24WO3BAB 02 -- - - - - -- -
23N24W34ADA 01 - - - - - - -
<10 <2 160 20 <1 64 <4
24N21W19BBD 01 -- - - - - - -
20 3 160 <1 <1 <3 <4
24N21W19BCB 01 - - - - . - -
<10 <2 160 2 <1 6 <4
24N21W33ACC Q1 -- - -- - - - -
<10 <2 190 4 1 <3 4
24N23W17DAC 01 - - - - - - -
<10 <2 75 1 10 <3 10
24N24W25DDBBO1 20 <2 170 4 <1 <3 <4
24N24W27ABDBO1 10 <2 450 20 <1 6 <4
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Table 16.--Summary of selected physical properties and chemical
constituents in water from wells and springs

[Constituents are dissolved and constituent values are reported in milligrams per
liter. Microsiemens, microsiemens per centimeter at 25 °C; °C, degrees Celsius.

Symbols: <, less than; -, no data; --, no standard established]
Property or Stan~ Number of
constituent dard Maximum Minimum Median Mean samples
Valley-fill aquifers in the Mission Valley

Specific conductance - 1,710 69 326 402 71

(microsiemens)
pH, onsite - 8.8 6.0 7.9 - 71
Temperature (°C) - 19.0 6.5 11.0 11.0 71
Hardness as CaCOj - 450 6 140 149 71
Calcium (Ca) - 80 2.0 32 34 71
Magnesium (Mg) -- 60 .2 12 16 71
Sodium (Na) -— 220 .9 14 30 71
Sodium-adsorption ratio - 9 .1 o7 1 71
Potassium (K) - 7.8 o2 l.4 1.8 71
Bicarbonate (HCO3) - 580 43 190 231 71
Carbonate (CO3) - 25 0 0 1.3 21
Alkalinity (CaCOj3) - 474 36 160 193 47
Sulfate (S04) 1250 360 .1 4,3 14 71
Chloride (C1) 1250 90 .1 1.9 7.6 71
Fluoride (F) 12.0 4.8 .04 .2 4 71

24,0

Bromide (Br) - .3 <.05 <1 o1 18
Silica (Si0y) -- 37 1.1 14 15 71
Dissolved solids (sum 1500 1,100 42 190 233 71

of constituents)
Nitrate (as N) 210 b4l <.02 .25 .60 70
Phosphorus (P) - ¢S5 <.05 <1 - 17

Valley—-fill aquifers in the Little Bitterroot River valley

Specific conductance - 663 190 374 396 28

(microsiemens)
pH, onsite -- 9.4 6.7 7.9 - 28
Temperature (°C) - 49,0 10.0 16.5 21.0 27
Hardness as CaCOg - 170 3 89 84 27
Calcium (Ca) - 44 0 20 20 29
Magnesium (Mg) -~ 14 0 5.3 6.6 29
Sodium (Na) - 160 12 34 54 28
Sodium-adsorption ratio - 26 N 2 6 27
Potassium (K) - 5.8 1.2 2.7 2.8 28
Bicarbonate (HCO3) - 370 10 170 189 29
Carbonate (CO3) - 0 0 0 0 5
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Table 16.--Summary of selected physical properties and chemical constituents

in water from wells and springs--Continued

Property or
constituent

Stan-
dard

Maximum

Minimum

Median

Mean

Number of
samples

Valley~fill aquifers in the Little Bitterroot River valley~~Continued

Alkalinity (CaCO3)
Sulfate (S04)
Chloride (C1)

" Fluoride (F)

Bromide (Br)

Silica (SiOz)
Dissolved solids (sum
of constituents)
Nitrate (as N)
Phosphorus (P)

Valley~fill aquifers in Camas Prairie basin

1250
1250

12,0
24,0

1500

210

303
61
36

6.1

<3
70
420

1.06
o2

28
oh
2.2
o2

<.l
8.8
109

.00
<.1

137

12
506
.9

!
28
219

.14

<1

Specific conductance
(microsiemens)
pH, onsite
Temperature (°C)
Hardness as CaCOj3
Calcium (Ca)
Magnesium (Mg)
Sodium (Na)
Sodium~adsorption ratio
Potassium (K)
Bicarbonate (HCOj3)
Carbonate (CO3)
Alkalinity (CaCO3)
Sulfate (S04)
Chloride (C1)
Fluoride (F)

Bromide (Br)

Silica (S8105)
Dissolved solids (sum
of constituents)
Nitrate (as N)
Phosphorus (P)

325

8.2
10.0
109
27
9.9
27
1
2,2
170
0
115
20
5.5
‘5

o2
48
219

14
<1

200
7.6
9.0

70

17
6.3

12

115
7.6
1.1

.07

<1
19
120

.02
<Gl

280

7.9
10.0
99
25

9.4
18

.8

1.2

140

0

115

14
4.8
b

.2
32
184

.03

Gl

151
17
10

2.1

.1
31

244

«25

271

9.8
94
24

8.7
19

.8

1.3

145

0

115

14
4.0
.3

.2
33
177

«05
<ol

18
29
29
29

28
27

&

S N PN - S N U SN S SN SO

o )

Valley—-fill aquifers in the Jocko and lower Flathead River valleys

Specific conductance
(microsiemens)

390

147

145

271

284

10



Table l16.--Summary of selected physical properties and chemical constituents
in water from wells and springs——-Continued

Property or
constituent

Stan-
dard

Maximum

Minimum

Median

Mean

Number of
samples

Valley-fill aquifers in the

pH, onsite
Temperature (°C)
~ Hardness as CaCOjy
Calcium (Ca)
Magnesium (Mg)
Sodium (Na)
Sodium-adsorption ratio
Potassium (K)
Bicarbonate (HCO3)
Carbonate (CO3)
Alkalinity (CaCO3)
Sulfate (SOy4)
Chloride (C1)
Fluoride (F)

Bromide (Br)

Silica (S5i05)
Dissolved solids (sum
of constituents)
Nitrate (as N)
Phosphorus (P)

Specific conductance
(microsiemens)
pH, onsite
Temperature (°C)
Hardness as CaCO3
Calcium (Ca)
Magnesium (Mg)
Sodium (Na)
Sodium—adsorption ratio
Potassium (K)
Bicarbonate (HCO3)
Carbonate (CO3)
Alkalinity (CaCOj3)
Sulfate (S0y4)
Chloride (C1)
Fluoride (F)

Bromide (Br)

8.6
12.0
180
51
14
29
1
2.8
81
0
164
13
7.9
.3

<.1
30
210

.63
.1

7.2
8.0
52
17
2
2

.02
<l

Belt Supergroup

574

9.8
25.0
260
73
19
61
15
4.0
360
60
287
13
14
2.3

<.05

148

106

7.7
9.8
120
30
10
7.5
Q3
1.2
155
0
164
3.8
2.5
.06

<1
15
150

.18

9.7
122
33
9.7
8.5
o4
1.2
162
0
164
5.0
2.9
.08

<l
18
158

022

316

11.8
109
28

9.3
26

1.2
169
12
175
7.3
3.6
.57

<.05

Jocko and lower Flathead River valleys—-Continued

10
10
10
10
10
10
10
10
10

8

1
10
10
10

2
10
10

10
2

00 00 0o & L1 00 00 Q0 00 00 0o O 00 Qo [o-]
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Table 16.~-Summary of selected physical properties and chemical constituents
in water from wells and springs--Continued

Property or Stan- Number of
constituent dard Maximum Minimum Median Mean samples

Belt Supergroup—-—Continued

Silica (5i0,) - 56 9.0 21 25 8
Dissolved solids (sum 1500 330 66 205 201 8
of constituents)
" Nitrate (as N) 210 .70 .02 .32 .33
Phosphorus (P) -- <.05 <.05 <.05 - 1

1y.S. Environmental Protection Agency (1986a).
2U.S. Environmental Protection Agency (1986b).
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Table 17.--Summary of selected trace elements in water from wells and springs

[Constituents are dissolved and constituent values are reported inm
micrograms per liter. Symbols: <, less than; --, no standard established]

Trace
element

Standard Maximum

Minimum

Median

Nunber
of samples

Aluminum (Al)
- Boron (B)
Cadmium (Cd)
Chromium (Cr)
Copper (Cu)
Iron (Fe)
Lithium (Li)
Manganese (Mn)
Molybdenum (Mo)
Nickel (Ni)
Silver (Ag)
Strontium (Sr)
Titanium (Ti)
Vanadium (V)
Zinc (Zn)
Zirconium (Zr)

Valley-fill aquifers in the Mission Valley

- 80
- 590
lio 8
150 7
21éooo 16
300 2,000
- 32
250 370
- 40
- 20
250 3
- 260
- 30
—_— 19
25,000 320
— 20

Valley-fill aquifers in the

<30
<20
<2
<2
<2
<2
<
<1
<20
<10
<2
<1
<1
<1
<3
<1

<30
30
<2
<
2
14
2
10
<20
<10
<2
91
2
<1
16
<4

Little Bitterroot River

valley

Aluminum (Al)
Boron (B)
Cadmium (Cd)
Chromium (Cr)
Copper (Cu)
Iron (Fe)
Lithium (Li)
Manganese (Mn)
Molybdenum (Mo)
Nickel (Ni)
Silver (Ag)
Strontium (Sr)
Titanium (Ti)
Vanadium (V)
Zinc (Zn)
Zirconium (Zr)

Aluminum (Al)
Boron (B)

- 340
—_— 660
110 4
150 2
21§ooo 6
300 8,200
_— 16
150 380
- 20
—_— 210
250 <2
_— 450
- 20
- 10
25,000 64
- 10

Valley-fill aquifers

20
<20
<2
<2
<2
<
<2
0
<20
<10
<2
46
<1
<1
a3
<4

<30
65
<
<2
<2
70
12
20
<20
<10
<2
130
1
<1
<3
<4

in Camas Prairie basin

- <30
- 20

150

<30
20

<30
20

24
24
24
24
24
72
24
72
24
24
24
24
24
24
24
24

12
12-
11
11
11
29
13
28
11
11
11
11
11
11
11
11

ww



Table 17.--Summary of selected trace elements in water
from wells and springs--Continued

Trace Number
element Standard Maximum Minimum Median of samples

Valley-fill aquifers in Camas Prairie basin--Continued

Cadmium (Cd) L0 <2 <2 ¢

3
Chromium (Cr) 150 <2 <2 <2 3
Copper (Cu) 21,000 2 <2 <2 3
" Iron (Fe) 2300 80 &2 46 4
Lithium (Li) - 6 3 3 3
Manganese (Mn) 250 57 3 28 4
Molybdenum (Mo) - <20 <20 <20 3
Nickel (Ni) -- <10 <10 <10 3
Silver (Ag) 150 <3 < <2 3
Strontium (Sr) -— 180 130 140 3
Titanium (Ti) - 2 <1 1 3
Vanadium (V) - 3 <1 2 3
Zinc (Zn) 25,000 6 <3 3 3
Zirconium (Zr) - <4 <4 <4 3
Valley-fill aquifers in the Jocko and lower Flathead River valleys
Aluminum (Al) - <30 <30 <30 3
Boron (B) - 130 <20 <20 3
Cadmium (Cd) 110 3 <2 <2 3
Chromium (Cr) 150 <2 <2 <2 3
Copper (Cu) 21,000 10 <2 6 3
Iron (Fe) 2300 2,300 <2 15 10
Lithium (Li) - 9 <2 3 3
Manganese (Mn) 250 360 <1 2 10
Molybdenum (Mo) - 30 <20 <20 3
Nickel (Ni) - 40 <10 <10 3
Silver (Ag) 150 <2 <2 <2 3
Strontium (Sr) - 250 70 85 3
Titanium (Ti) - 4 3 3 3
Vanadium (V) - 3 <1 <1 3
Zinc (Zn) 25,000 320 8 10 3
Zirconium (Zr) - <4 <4 <4 3
Belt Supergroup
Aluminum (A1) - <30 <30 <30 3
Boron (B) - 120 20 20 3
Cadmium (Cd) 110 <2 <2 <2 3
Chromium (Cr) 150 <2 <2 <2 3
Copper (Cu) 21,000 17 <2 8 3
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Table 1l7.--Summary of selected trace elements in water from wells
and springs——Continued

Trace Number
element Standard Maximum Minimum Median of samples

Belt Supergroup-—Continued

Iron (Fe) 2300 10 <2 5 8
Lithium (Li) - 12 <2 <2 3
Manganese (Mn) 250 230 <1 2 3
Molybdenum (Mo) - <20 <20 <20 3
Nickel (Ni) - <10 <10 <10 3
Silver (Ag) 150 <2 <2 <2 3
Strontium (Sr) - 130 11 109 3
Titanium (Ti) - 20 <1 6 3
Vanadium (V) - 3 <1 2 3
Zinc (Zn) 25,000 180 <3 3 3
Zirconiunm (Zr) - <4 <4 <4 3

lU.S. Environmental Protection Agency (1986b).
2y.S. Environmental Protection Agency (1986a).
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